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January 10, 2017 


 


Robert J. Martineau, Jr.  


Commissioner  


Tennessee Department of Environment and Conservation  


William Snodgrass Tower  


312 Rosa L. Parks Avenue, 2nd Floor  


Nashville, Tennessee 37243  


 


Chuck Head 


Senior Advisor, TDEC Division of Solid Waste  


 


Via email to Bob.Martineau@tn.gov and Chuck.Head@tn.gov 


  


 Re:  Groundwater contamination at Bull Run Fossil Plant 


 


Dear Commissioner Martineau and Mr. Head: 


The undersigned groups write to bring your attention to recent evidence of ongoing and 


increasingly severe groundwater contamination at the Bull Run Fossil Plant. The Environmental 


Integrity Project has previously documented the evidence of coal ash contamination at TVA coal 


plants in detail.
1
 This letter specifically focuses on recent data from two disposal areas at Bull 


Run.  


Coal ash disposal at the Bull Run plant has unquestionably contaminated the groundwater. 


Monitoring data show contamination at the Dry Fly Ash Stack, or DFAS, and at the Gypsum 


Disposal Area, or GDA.
2
 In both cases the contamination bears all of the hallmarks of coal ash, 


and in both cases the groundwater is now hazardous to human health. Evidence from at least one 


well at each disposal area shows groundwater quality deteriorating over the past few years. As 


we demonstrate below, the extent and severity of contamination means that TVA is currently in 


violation of the federal coal ash rule because it has not commenced corrective action. TVA is 


                                                           
1
 Environmental Integrity Project, TVA’s Toxic Legacy: Groundwater Contaminated by Tennessee Valley Authority 


Coal Ash (Nov. 2013), attached hereto as Attachment A (hereinafter “EIP Report”). 
2
 Although this letter is focused on the DFAS and the GDA, we note that there is additional evidence of coal ash 


contamination in the voluntary monitoring data from the Bull Run ash pond area. 



mailto:Bob.Martineau@tn.gov
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also subject to corrective action requirements of a recent TDEC enforcement order and other 


state requirements. As both TDEC
3
 and the undersigned groups


4
 have observed, much of the coal 


ash at Bull Run is buried beneath the water table and saturated with groundwater. In this state, it 


will continue to leach pollutants into the groundwater until it is removed. When TVA does 


commence corrective action, it will have to remove all coal ash from groundwater-saturated 


areas.  


TVA continues to brazenly deny the plain facts and to ignore the data that are most relevant for 


assessing the effects of coal ash. We encourage TDEC to hold TVA accountable, to require 


corrective action, and to prohibit TVA from leaving coal ash buried in groundwater at Bull Run.  


1. Legal background 


The Dry Fly Ash Stack (DFAS) and the Gypsum Disposal Area (GDA) are currently subject to at 


least three overlapping sets of legal requirements – the federal coal ash rule, state solid waste 


law, and a recent TDEC enforcement order. All three are discussed below. 


The Dry Fly Ash Stack (DFAS) and the Gypsum Disposal Area (GDA) are subject to the federal 


coal ash rule.
5
 TVA may not agree,


6
 but the DFAS is still an active landfill,


7
 and the GDA is both 


an active landfill under state law (as it is being regulated by TDEC with an active landfill permit) 


and an inactive surface impoundment.
8
 Federal law requires groundwater monitoring at these 


coal ash disposal areas,
9
 and where monitoring reveals contamination, the law requires corrective 


action.
10


  


                                                           
3
 Letter from Chuck Head, TDEC, to Paul Pearman, TVA, re: TVA Bull Run Fossil Plant Environmental 


Investigation Plan, at page 3 (Sep. 13, 2016) (noting that at the GDA, “waste is probably submerged in groundwater 


at the lower levels of the fill.”).   
4
 Letter from Amanda Garcia, Southern Environmental Law Center, to Ashley Farless, TVA, re: TVA’s Obligation 


to Prepare a Supplemental Environmental Impact Statement (May 23, 2016); see also Letter from Mark Quarles to 


Ashley Farless, TVA, Re; Supplemental Comments Regarding the Draft Environmental Impact Statement (Bull Run 


Ash Pond closure), pages 7-8 (May 20, 2016). 
5
 40 C.F.R. § 257, Subpart D. 


6
 See, e.g., TVA, Bull Run Coal Combustion Residuals, https://www.tva.gov/Environment/Environmental-


Stewardship/Coal-Combustion-Residuals/Bull-Run (omitting the DFAS and the GDA from areas that TVA believes 


to be subject to the coal ash rule). 
7
 The DFAS is still being regulated by TDEC with an active landfill permit, Phase II of the original landfill has not 


been closed or capped and may still be receiving ash, and the “expansion” of the landfill is still receiving ash, which 


means that the landfill as a whole is still active for purposes of the coal ash rule. 40 C.F.R. § 257.53 (definition of 


existing CCR landfill).  
8
 See letter from Amanda Garcia, Southern Environmental Law Center, to Robert Martineau, TDEC Commissioner, 


re: TVA’s Noncompliance with Federal Coal Ash Rule and State Law, pages 4 – 5 (Dec. 21, 2016) (showing that 


impoundments such as the Bull Run GDA that contain groundwater-saturated ash are inactive surface 


impoundments for purposes of the coal ash rule because they continue to impound ash and liquids); 40 CFR § 


257.53 (definitions of “CCR surface impoundment” and “inactive CCR surface impoundment”).  
9
 40 C.F.R. § 257.90 – 257.95. 


10
 40 C.F.R. § 257.96 – 257.98. 



https://www.tva.gov/Environment/Environmental-Stewardship/Coal-Combustion-Residuals/Bull-Run

https://www.tva.gov/Environment/Environmental-Stewardship/Coal-Combustion-Residuals/Bull-Run
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The monitoring requirements in the rule follow a typical schedule that begins with detection 


monitoring and then, if detection monitoring constituents (listed in Appendix III
11


 to the coal ash 


rule) exceed background levels, assessment monitoring. If assessment monitoring constituents 


(listed in Appendix IV
12


 to the rule) are found to significantly exceed groundwater protection 


standards, then the rule requires corrective action. Although the rule formally proceeds in stages 


for new monitoring networks, EPA has made clear that an existing groundwater monitoring 


network can support an immediate corrective action requirement: 


If the pre-existing data and accompanying data analysis are as scientifically valid 


and consistent with the data and analysis required and developed under the CCR 


rule and they provide equivalent confidence that the standard in § 257.96 (a) has 


been met, such data would trigger the corrective action requirements in §§ 


257.96-.98 … [A] s a general matter, if a facility has any data that indicates 


groundwater contamination may be occurring, the facility should be taking 


appropriate steps without hesitation to address the issue or potential issues shown 


by the data or sampling results.
13


 


As we discuss in detail below, the existing groundwater quality database clearly shows 


exceedances for Appendix III detection monitoring constituents, and exceedances for Appendix 


IV assessment monitoring constituents, and TVA should therefore be undertaking corrective 


action. 


As a matter of state law, many of the constituents known to be indicators of coal ash, including 


many of the coal ash rule monitoring constituents, are not regulated with generic statewide 


groundwater protection standards. However TDEC has the legal authority – and responsibility – 


to establish site-specific groundwater protection standards. Tennessee regulations explicitly state 


that TDEC should expand the list of monitoring parameters when TDEC knows that there are 


indicators of the waste being regulated.  According to Tenn. Comp. R. & Regs. 0400-11-01-.04: 


The Commissioner may establish an alternative list of inorganic indicator 


parameters for a SWLF unit, in lieu of some or all of the heavy metals 


(constituents 1-17 in Appendix I to this rule), if the alternative parameters provide 


                                                           
11


 40 C.F.R. Part 257, Appendix III. Detection monitoring constituents include boron, calcium, chloride, fluoride, 


pH, sulfate, and Total Dissolved Solids (TDS). 
12


 40 C.F.R. Part 257, Appendix IV. Assessment monitoring constituents include antimony, arsenic, barium, 


beryllium, cadmium, chromium, cobalt, fluoride, lead, lithium, mercury, molybdenum, selenium, thallium, and two 


isotopes of radium. 
13


 U.S. EPA, Relationship Between the Resource Conservation and Recovery Act’s Coal Combustion Residuals 


Rule and the Clean Water Act's National Pollutant Discharge Elimination System Permit Requirements: Use of 


Groundwater Data Obtained Prior to the CCR Rule, https://www.epa.gov/coalash/relationship-between-resource-


conservation-and-recovery-acts-coal-combustion-residuals-rule, and attached hereto as Attachment B. 



https://www.epa.gov/coalash/relationship-between-resource-conservation-and-recovery-acts-coal-combustion-residuals-rule

https://www.epa.gov/coalash/relationship-between-resource-conservation-and-recovery-acts-coal-combustion-residuals-rule
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a reliable indication of inorganic releases from the SWLF unit to the ground 


water.
14


    


TVA, like EPA, has acknowledged that several pollutants on the coal ash rule monitoring lists 


are useful indicators of coal ash contamination.
15


 In fact, TVA has requested, and TDEC has 


approved, changes to the permits for the GDA and DFAS adding monitoring for coal ash rule 


constituents. Given the formal monitoring now underway, TDEC must have some standard by 


which to evaluate the monitoring data. TDEC has, in the past, used site-specific groundwater 


protection standards at Bull Run for some of these constituents (e.g., cobalt), basing the 


standards on EPA Regional Screening Levels and upgradient groundwater quality data.
16


  


The Bull Run ash disposal areas are currently in assessment monitoring under state law.
17


 If 


TDEC were to establish and enforce site-specific standards for all coal ash monitoring 


constituents as a matter of state law, then TVA would be required to undertake corrective action 


as a matter of state law
18


 (in addition to its independent obligation under federal law, as 


discussed above). 


Finally, TDEC is currently enforcing Commissioner’s Order OGC15-0177, which applies to “all 


areas where CCR disposal has occurred” at Bull Run and other TVA coal plants.
19


 Among other 


things, the Order requires TVA to “discuss and provide information about … detection of CCR 


constituents listed in Appendix III and Appendix IV for the CCR rule.”
20


 To the best of our 


knowledge, TVA has sampled for, but has not otherwise discussed, the concentrations of key 


coal ash pollutants in groundwater at or near the GDA and DFAS.
21


 This letter provides a brief 


analysis of the relevant data.  


                                                           
14


 This Class I landfill rule applies to Class II landfills per Tenn. Comp. R. & Regs. 0400-11-01-.04(7)(b).  


(“Class II disposal facilities must meet the same ground water protection/monitoring standards for Class I 


facilities [with listed exceptions].”). See also Tenn. Comp. R. & Regs. 0400-11-01-.04(7)(b)(5). 
15


 See, e.g., TVA, Colbert Fossil Plant Groundwater Assessment, 51 (Oct. 1994) (stating that “pH, sulfate, and TDS 


are considered to be indicators of coal ash leachate in groundwater” and that aluminum, manganese and iron can be 


associated with ash leachate); id. at 52 (stating that boron, molybdenum, and strontium are often considered to be 


indicators of ash leachate); TVA, Groundwater Monitoring Report – Allen Fossil Plant, at 2 (Aug. 22, 2008) 


(identifying arsenic, boron, and sulfate as “ash leachate indicators”).  
16


 See, e.g., EIP report, Attachment A, pages 37 – 38.  
17


 See, e.g., Letter from Sam Hixson, TVA, to Patrick Mulligan, TDEC, transmitting Bull Run Fossil Plant Dry Fly 


Ash Landfill Groundwater Assessment Monitoring Report, May 2016 resample (Aug. 2, 2016); Letter from Sam 


Hixson, TVA, to Patrick Mulligan, TDEC, transmitting TVA Bull Run Fossil Plant Gypsum/Coal-Ash Landfill 


Groundwater Assessment Monitoring Report May/June Resample (July 27, 2016). 
18


 See, e.g.,Tenn. Comp. R. & Regs. 0400-11-01-.04(7)(a)7 – (7)(a)9 (corrective action requirements for Class I 


landfills); Tenn. Comp. R. & Regs. 0400-11-01-.04(7)(b) (applying Class I corrective action requirements to Class II 


landfills). 
19


 TDEC, Commissioner’s Order OGC15-0177, page 4 (Aug. 6, 2015). 
20


 Id. at 5. 
21


 For example, in the August 2016 Groundwater Monitoring Report for the DFAS, TVA simply stated that 


“[c]oncentrations of the detected constituents were all below GWPS and applicable promulgated MCLs or were non-


detectable.” This ignores the pollutants that have no state GWPS or federal MCLs, including boron, cobalt, sulfate, 


lithium, and molybdenum, the pollutants discussed in this letter. August 2, 2016 Hixson letter, supra note 17, at 10. 
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The TDEC Order also requires TVA to remediate contaminated groundwater.
22


 So far, TVA has 


not provided a transparent characterization of the extent of contamination that will have to be 


remediated. Even if TDEC were to take the position that the DFAS and GDA are not subject to 


the federal coal ash rule, the monitoring framework laid out in that rule, including the list of 


indicator pollutants and procedures for establishing groundwater protection standards, provide 


TDEC with a template for enforcing its own Order.  


The data discussed below show the scale of contamination at both the DFAS and the GDA, and 


also the trend – it is currently getting worse.   


2. Groundwater data and health guidelines 


This letter focuses on three “detection monitoring” pollutants from Appendix III of the federal 


rule: boron, sulfate, and Total Dissolved Solids (TDS). Boron and sulfate, in particular, have 


been identified by EPA as uniquely valuable indicators. The Agency notes that they are “the 


most prevalent contaminants identified” among the contaminants regulated with Secondary 


Maximum Contaminant Levels, and explains that “[t]he high mobility of boron and sulfate 


explains the prevalence of these constituents in damage cases that are associated with 


groundwater impacts.”
23


  


It is important to note that these are not merely indicators – boron and sulfate also present 


significant health risks. Boron, in particular, was a leading driver of coal ash risks in the coal ash 


rule risk assessment. Specifically, EPA identified nine pollutants posing unacceptable risks to 


either human health or the environment.
24


 Boron, which is associated with developmental and 


reproductive toxicity,
25


 was one of the nine, and it was notably the only pollutant that posed risks 


to both human health and the environment.
26


 The detection monitoring data alone would 


therefore show evidence of unsafe drinking water. 


This letter also focuses on three “assessment monitoring” pollutants from Appendix IV of the 


federal rule: cobalt, lithium, and molybdenum. All three were among the list of nine risk drivers 


in EPA’s risk assessment,
27


 and all three present serious risks to human health, either through 


exposure to onsite groundwater, or through exposure to downstream surface water contaminated 


by groundwater from Bull Run. 


                                                           
22


 TDEC Order at 7. 
23


 80 Fed. Reg. 21456. 
24


 Id. at 21451 (“Risks to residential receptors were identified primarily from exposures to arsenic, lithium, and 


molybdenum . . . but additional risks from boron, cadmium, cobalt, fluoride, mercury and thallium were identified 


for specific subsets of national waste disposal practices”); .S. EPA, Human and Ecological Risk Assessment of Coal 


Combustion Residuals, EPA-HQ-RCRA-2009-0640-11993, Table 5-5 (Dec. 2014). 
25


 See, e.g., U.S. EPA, Toxicological Review of Boron and Compounds (June 2004); Agency for Toxic Substances 


and Disease Registry, Toxicological Profile for Boron (November 2010). 
26


Id. 
27


 Id.; 80 Fed. Reg. 21451. 
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Health effects of, and EPA guidelines for, each pollutant are discussed in more detail in the 


attached EIP report.
28


 The health guidelines shown in this letter are EPA drinking water 


advisories
29


 (for boron, molybdenum, and sulfate) or EPA Regional Screening Levels
30


 (for 


cobalt and lithium). The data for this report were obtained from TVA through Freedom of 


Information Act (FOIA) requests. To the best of our knowledge, all data come from groundwater 


monitoring reports that were also sent to TDEC. 


The remainder of the letter discusses groundwater quality data from the DFAS and the GDA 


separately. 


3.  Dry Fly Ash Stack 


TVA has recently been undertaking additional monitoring at the Dry Fly Ash Stack (DFAS) due 


to “statistical exceedances” for arsenic at well F45R.
31


 TVA argues that there are “no discernable 


upward trends for any constituent” at the site, and that the arsenic exceedances are “not 


indicative of a release from the landfill.”
32


  Both statements are false.  


As shown in Figure 3-1 and Table 3-1 below, boron, chloride, molybdenum, sulfate, and TDS – 


all coal ash indicators – have clearly been increasing in well F45R since 2008. 


  


                                                           
28


 EIP report, Attachment A, pages 17 – 22, 158 – 161.. 
29


 U.S. EPA, 2012 Edition of the Drinking Water Standards and Advisories ,  


EPA 822-S-12-001 (Apr., 2012). 
30


 U.S. EPA, Regional Screening Levels, https://www.epa.gov/sites/production/files/2016-


06/documents/master_sl_table_run_may2016.pdf (May, 2016). 
31


 See, e.g., Letter from Sam Hixson, TVA, to Patrick Mulligan, TDEC, transmitting Bull Run Fossil Plant Dry Fly 


Ash Landfill Groundwater Assessment Monitoring Report, May 2016 resample (Aug. 2, 2016).  
32


 Id. 



https://www.epa.gov/sites/production/files/2016-06/documents/master_sl_table_run_may2016.pdf

https://www.epa.gov/sites/production/files/2016-06/documents/master_sl_table_run_may2016.pdf
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Figure 3-1: Selected coal ash pollutants at Bull Run well F45R, shown relative to pollutant-


specific means over the 2008-2016 time period.  


 


Table 3-1: Selected coal ash indicator pollutants at Bull Run well 45R. 


All concentrations in 


mg/L 


Mean concentration, 


2008-2009 


Mean concentration, 


2016 


Safe drinking water 


guideline 


Boron 14.0 19.7 3 


Chloride 8.6 9.7 - 


Molybdenum 0.046 0.193 0.040 


Sulfate 1,525 2,275 500 


TDS 2,937 3,302 - 
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In short, many pollutants have been increasing at the DFAS, despite TVA’s statements to the 


contrary. 


As for the idea that the arsenic exceedances are unrelated to coal ash, it is important to note that 


the groundwater, particularly in well F45R, shows all of the hallmarks of coal ash contamination. 


Figures 3-2 and 3-3, and Table 3-2, show that wells F45R, G, and J all show concentrations of 


boron, sulfate and/or TDS that exceed background by large margins.
33


 This tells us three things: 


 First, the groundwater at the DFAS exceeds background concentration of detection 


monitoring constituents, which means that the DFAS should be undergoing federal 


assessment monitoring. As discussed below, assessment monitoring would also show 


exceedances, which means that TVA should be undertaking corrective action at the 


DFAS. 


 Second, the clear evidence of coal ash contamination indicates that the arsenic 


exceedances are also likely related to coal ash. 


 Finally, the boron and sulfate data show that the water is unsafe to drink. Boron 


concentrations in well F45R are more five times higher than the Child Health Advisory, 


and sulfate concentrations are more than three times higher than the Drinking Water 


Advisory. Unless TVA undertakes corrective action, this groundwater aquifer will 


continue to be unsafe indefinitely. The health risks are particularly pronounced here 


because there are multiple residential wells and municipal water intakes within one mile 


of the DFAS.
34


 


  


                                                           
33


 Although we did not conduct a statistical analysis, we note that the minimum concentration in downgradient wells 


frequently exceeds the maximum concentration in upgradient wells. In this case, any statistical analysis would show 


a significant difference between the downgradient and upgradient wells. 
34


 See, e.g., Letter from Chuck Head, TDEC, to Paul Pearman, TVA, re: TVA Bull Run Fossil Plant Environmental 


Investigation Plan, at page 2 (Sep. 13, 2016); TVA, Part II Permit Application and Hydrogeologic Site Investigation 


for “CCP Proposed Landfill” at Bull Run, Appendix A (June 12, 2015) (showing multiple residential wells and a 


municipal drinking water intake within one mile of the DFAS). 
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Figure 3-2: Boron contamination at the Bull Run Dry Fly Ash Stack (mg/L). The red line 


depicts the EPA Child Health Advisory for boron (3 mg/L). 


  


Figure 3-3: Sulfate contamination at the Bull Run Dry Fly Ash Stack (mg/L). The red line 


depicts the EPA Drinking Water Advisory for sulfate (500 mg/L). 
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Table 3-2: Detection monitoring constituents at the Bull Run Dry Fly Ash Stack, 2008-2016.
35


 


Well Boron:  


Mean (range), mg/L 


Sulfate:  


Mean (range), mg/L 


TDS: 


Mean (range), mg/L 


I (upgradient) (<0.05 – <0.2) 3 (<5 – 5) 307 (280 – 337) 


F45R 17.15 (12.00 – 21.50) 1,914 (800 – 2,330) 3,202 (2,600 – 3,500) 


G 0.79 (<0.05 – 3.30) 163 (34 – 520) 449 (230 – 1,000) 


J 1.17 (<0.20 – 2.01) 439 (290 – 1,070) 764 (320 – 967) 


Health guideline 3.00 500 - 


 


Table 3-3 shows that “assessment monitoring” for the DFAS would trigger corrective action. For 


lithium and molybdenum, which do not have Maximum Contaminant Levels, the groundwater 


protection standards under the federal rule would be their background concentrations.
36


  


Table 3-3: Assessment monitoring constituents at the Bull Run Dry Fly Ash Stack, 2008-2016.
37


 


Well Lithium:  


Mean (range), ug/L
38


 


Molybdenum: 


Mean (range), ug/L 


I (upgradient) (<50) (<2 - <50) 


F45R 8,220 (7,685 – 9,275) 122 (21 – 206) 


G (<50) 21 (<2 – 100) 


J (<50) (<2 – <50) 


Health guideline 40 40 


 


Again, these data tell us three things: 


 First, there is no question that lithium and molybdenum concentrations are statistically 


higher in well F45R than they are in upgradient well I. The federal coal ash rule requires 


corrective action in this case. 


 Second, these results confirm that the groundwater has been contaminated by coal ash. 


The statistical arsenic exceedances seen by TVA are almost certainly due to coal ash. 


 Finally, the lithium and molybdenum concentrations exceed safe levels by large margins. 


The regional screening level for lithium is 40 ug/L. The groundwater in well F45R is 


more than 200 times higher than the safe level. 


                                                           
35


 For purposes of averaging, nondetects were treated as being present at one-half of the reported detection limit. 
36


 40 C.F.R. § 257.95(h)(2). 
37


 For purposes of averaging, nondetects were treated as being present at one-half of the reported detection limit. 
38


 TVA only started measuring lithium in 2016. 
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In sum, the Dry Fly Ash Stack is currently contaminating groundwater in violation of federal 


law, making the groundwater hazardous to human health. TDEC must not allow TVA to persist 


in the fiction that there is nothing wrong with this landfill. Instead, TVA must be required to 


undertake corrective action to restore groundwater quality. 


4. Gypsum Disposal Area.  


As with the DFAS, TVA has recently been undertaking additional monitoring at the Gypsum 


Disposal Area (GDA) and has found “statistical exceedances” for arsenic, cobalt, and selenium, 


in this case in wells 47, 48 and 49.
39


 As with the DFAS, TVA attempts to downplay the evidence 


of contamination, attributing high levels of coal ash pollutants to natural sources and stating that 


there are “no upward trends” in the data.
40


 In fact, the evidence of contamination is quite serious. 


To begin with, well 49 shows very clear, dramatic increases in many coal ash pollutants over the 


past eight years. Figure 4-1 and Table 4-1 below show increasing concentrations of boron, 


chloride, cobalt, sulfate, and TDS. Boron, cobalt, and sulfate have increased more than five-fold 


and now exceed safe drinking water guidelines by wide margins. 


  


                                                           
39


 See, e.g., Letter from Sam Hixson, TVA, to Patrick Mulligan, TDEC, transmitting TVA Bull Run Fossil Plant 


Gypsum/Coal-Ash Landfill Groundwater Assessment Monitoring Report May/June Resample (July 27, 2016).  
40


 See, e.g., TVA, Bull Run Fossil Plant Gypsum/Coal-Ash Landfill Groundwater Assessment Monitoring Report – 


February 2016, at 12 (Apr. 27, 2016). 
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Figure 4-1: Selected coal ash pollutants at Bull Run well 49, shown relative to pollutant-specific 


means over the 2008-2016 time period.  


 


 


Table 4-1: Selected coal ash indicator pollutants at Bull Run well 49 


All concentrations in 


mg/L 


Mean concentration, 


2008-2009 


Mean concentration, 


2016 


Health guideline 


Boron 2.1 13.7 3 


Chloride 3.3 717 - 


Cobalt 0.002 0.014 0.006 


Sulfate 233 1,293 500 


TDS 486 3,397 - 
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The data for detection monitoring constituents at the Gypsum Disposal Area show all of the 


hallmarks of coal ash contamination. Figures 4-2 and 4-3, and Table 4-2, show that all 


downgradient wells have concentrations of boron, sulfate and/or TDS that exceed background, 


typically by large margins.
41


 This tells us three things: 


 First, the groundwater at the GDA exceeds background concentration of detection 


monitoring constituents, which means that the GDA should be undergoing federal 


assessment monitoring. As discussed below, assessment monitoring would also show 


exceedances, which means that TVA should be undertaking corrective action at the GDA. 


 Second, the clear evidence of coal ash contamination indicates that the arsenic, cobalt, 


and selenium exceedances are also related to coal ash. 


 Finally, the boron and sulfate data show that the water is unsafe to drink. Unless TVA 


undertakes corrective action, this groundwater aquifer will continue to be unsafe 


indefinitely. 


Corrective action and remediation at the GDA will necessarily entail removal of the coal ash, 


also known as “clean closure.”
42


 Because the ash in this area is partially submerged in 


groundwater, anything short of removal will fail to interrupt recent trends: Leaching will 


continue, and will continue to get worse. The only way to restore groundwater quality is to 


remove the source of contamination. 


  


                                                           
41


 Although we did not conduct a statistical analysis, we note that the minimum concentration in downgradient wells 


frequently exceeds the maximum concentration in upgradient wells. In this case, any statistical analysis would show 


a significant difference between the downgradient and upgradient wells. 
42


 See, e.g., 40 C.F.R. § 257.102(c) (requirement for closure by removal of [coal ash] under the federal coal ash 


rule). 
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Figure 4-2: Boron contamination at the Bull Run Gypsum Disposal Area (mg/L). The red line 


depicts the EPA Child Health Advisory for boron (3 mg/L). 


  


Figure 4-3: Sulfate contamination at the Bull Run Gypsum Disposal Area (mg/L). The red line 


depicts the EPA Drinking Water Advisory for sulfate (500 mg/L). 
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Table 4-2: Detection monitoring constituents at the Bull Run Gypsum Disposal Area, 2008-


2016.
43


 


Well Boron:  


Mean (range), mg/L 


Sulfate:  


Mean (range), mg/L 


TDS: 


Mean (range), mg/L 


BRF-1 (upgradient) (<0.05 – <0.2) 7 (<1 – 17) 230 (182 – 262) 


BRF-47 1.99 (1.56 – 2.60) 821 (580 – 1,000) 1,351 (1,000 – 1,500) 


BRF-48 1.78 (1.12 – 2.11) 1,585 (1,275 – 1,800) 2,364 (1,905 – 2,600) 


BRF-49 5.31 (1.80 – 17.50) 680 (220 – 1,400) 1,600 (250 – 3,530) 


BRF-50 (<0.5 – <1.0) 34 (21 – 55) 571 (310 – 685) 


Health guideline 3.00 500 na 


 


Table 4-3 shows that “assessment monitoring” for the Gypsum Disposal Area would trigger 


corrective action. For lithium and molybdenum, which do not have Maximum Contaminant 


Levels, the groundwater protection standards under the federal rule would be their background 


concentrations.
44


  


Table 4-3: Assessment monitoring constituents at the Bull Run Dry Gypsum Disposal Area, 


2008-2016.
45


 


Well Lithium:  


Mean (range), ug/L
46


 


Molybdenum: 


Mean (range), ug/L 


BRF-1 (upgradient) (<50) <2 - 6 


BRF-47 392 (337 – 480) 45 (22 – 67) 


BRF-48 153 (139 – 163) (<2 – 6) 


BRF-49 504 (423 – 624) 488 (272 – 700) 


BRF-50 (<50) (<2 – 6) 


Health guideline 40 40 


 


Again, these data tell us three things: 


 First, there is no question that lithium and molybdenum concentrations are statistically 


higher in downgradient groundwater than they are in upgradient well BRF-1. The federal 


coal ash rule requires corrective action in this case. 


                                                           
43


 For purposes of averaging, nondetects were treated as being present at one-half of the reported detection limit. 
44


 40 C.F.R. § 257.95(h)(2). 
45


 For purposes of averaging, nondetects were treated as being present at one-half of the reported detection limit. 
46


 TVA only started measuring lithium in 2016. 
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 Second, these results confirm that the groundwater has been contaminated by coal ash. 
TDEC should presume that the statistical exceedances for other coal ash pollutants 
(arsenic, cobalt, and selenium) are also due to coal ash. 


 Finally, the lithium and molybdenum concentrations exceed safe levels by large margins. 
At well 49, for example, both lithium and molybdenum are more than 10 times higher 
than their respective health guidelines. 


In sum, the Gypsum Disposal Area is currently contaminating groundwater in violation of 
federal law, making the groundwater hazardous to human health. As with the Dry Fly Ash Stack, 
TVA must be required to undertake corrective action to restore groundwater quality. 


5. Conclusion 


Although TVA continues to insist that there is no coal ash-related groundwater contamination at 
Bull Run, the facts plainly show otherwise. Recent groundwater monitoring reports reveal that at 
both the Dry Fly Ash Stack and the Gypsum Disposal Area, the groundwater has high 
concentrations of coal ash pollutants, is hazardous to human health, and is getting worse. Absent 
meaningful corrective action, including excavation and removal of coal ash, the situation will not 
improve, and may deteriorate further. We strongly urge TDEC to require TVA to properly close 
the Gypsum Disposal Area and to remediate both the GDA and the Dry Fly Ash Stack as soon as 
possible. 


 Sincerely,


 
s/ Abel Russ 
Attorney 
Environmental Integrity Project 
aruss@environmentalintegrity.org  
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Staff Attorney 
Southern Environmental Law Center 
agarcia@selctn.org  
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About the Environmental Integrity Project  
The Environmental Integrity Project (EIP) is a nonpartisan, nonprofit organization dedicated to the 
enforcement of the nation’s anti-pollution laws and to the prevention of political interference with 
those laws.  EIP provides objective analysis of how the failure to enforce or implement environmental 
laws increases pollution and harms public health, and helps local communities obtain the protection of 
environmental laws.  
 
Data Limitations  
EIP based its analysis of groundwater quality on publicly available data retrieved from the Tennessee 
Valley Authority through Freedom of Information Act Requests.  The amount of information available, 
and the date of the most recent information available, varies by site.  The range of dates for which we 
had information on file is described in each site-specific section of the report.  EIP is committed to 
ensuring that the data we present are as accurate as possible.  We will correct any errors that are 
verifiable.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Questions and comments can be directed to Abel Russ at aruss@environmentalintegrity.org 
 
 
 
 
 


Environmental Integrity Project – DC Office 
1000 Vermont Avenue NW, Suite 1100 


Washington, DC 20005 
 


Phone (202) 296-8800 • Fax (202) 296-8822  
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Executive Summary  


 


The billion-gallon spill at the Tennessee Valley Authority’s (TVA’s) Kingston plant in 2008 


reminded us that unregulated and poorly maintained coal ash ponds are an invitation to 


disaster.  Although less visible, contamination below the surface of TVA’s power plants may be 


the more serious, long-lasting legacy from decades of mismanagement.  Based on a review of 


documents obtained through Freedom of Information Act requests, this report shows that 


TVA’s ponds and landfills have contaminated groundwater under and around all eleven of the 


utility’s fleet of coal-fired power plants.   


The impacted groundwater is now unsafe for human consumption.  The polluted groundwater 


is also draining into nearby rivers and streams, presenting a long-term environmental threat.  


The evidence of contamination is substantial, but it understates the damage due to gaps in data 


collection and because TVA stopped monitoring at some sites after initial results indicated high 


levels of contamination.  No cleanup plans are in place at these sites, as state oversight is 


minimal and EPA has yet to set federal standards to guide the monitoring and cleanup of 


groundwater at coal ash sites.  TVA needs a comprehensive, system-wide plan to strengthen its 


groundwater monitoring network and remediate the toxic legacy that coal ash disposal has 


created.   


 


CONTAMINATION: WIDESPREAD AND PERSISTENT 


Table ES-1 highlights the pollutants that exceed health-based guidelines in wells likely to be 


affected by coal ash, and peak levels measured over the past five years.  Some of the spikes are 


sky-high – peak concentrations of arsenic in one TVA monitoring well were nearly eight times 


above the Safe Drinking Water Act standard, while manganese concentrations in another were 


700 times above the health advisory for lifetime exposure.  Table ES-1 also shows that the 


contamination is widespread.  Arsenic has exceeded the federal drinking water standard in 17 


downgradient wells.  Boron, cobalt and sulfate have each exceeded health-based guidelines in 


30 or more downgradient TVA wells, while manganese has exceeded its guideline in 56 wells.   


The contamination is also persistent.  Table ES-2 summarizes a subset of wells where average 


concentrations of several coal ash pollutants exceeded federal health-based over the past five 


years.  Table ES-2 highlights the following pollutants: 


Arsenic has been linked to cancers of the skin, bladder, kidneys and other organs.  


Average concentrations exceeded the Safe Drinking Water Act Maximum Contaminant 


Level (MCL) of 10 micrograms per liter at five TVA plants: Allen, Bull Run, Colbert, 
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Cumberland Paradise, and John Sevier.   Three wells at the Colbert plant in Alabama had 


average arsenic concentrations of 48-69 ug/L, roughly five times the federal MCL.  Wells 


at the Allen and Bull Run plants in Tennessee were roughly three times the MCL. 


Boron may harm developing fetuses or contribute to testicular atrophy in male children, 


which is why EPA’s Health Advisory recommends a daily limit of no more than 3.0 


milligrams per liter of drinking water for young children.  Average boron concentrations 


have exceeded EPA’s recommended limit in thirty-two monitoring wells at nine TVA 


plants.  Average concentrations exceeded 10 mg/L, more than three times the health 


advisory, in one or more wells at the Bull Run, Cumberland, and John Sevier plants in 


Tennessee, the Paradise and Shawnee plants in Kentucky, and the Widows Creek plant 


in Alabama.   


Cobalt is associated with blood disease (polycythemia), heart disease, neurological 


symptoms, and reproductive toxicity.  The health-based screening level for cobalt, 4.7 


micrograms per liter, is based on studies showing polycythemia and reduced iodine 


uptake in humans.  Average cobalt concentrations in 25 downgradient wells at 9 TVA 


plants exceed this level. 


Manganese at high doses can cause neurological, developmental, and musculo-skeletal 


impairments.  EPA’s Health Advisory recommends limiting lifetime exposure to no more 


than 0.3 milligrams per liter of drinking water.  Fifty wells at ten of TVA’s eleven plants 


have average concentrations above this level.  Manganese levels averaged more than 


100 times the health advisory in one or more wells at the Kingston plant in Tennessee, 


the Shawnee and Paradise plants in Kentucky, and the Widows Creek plant in Alabama.    


Molybdenum has been linked to gout (painful inflammation of the joints).  EPA Health 


Advisories are design to limit lifetime exposure to 40 micrograms per liter, but six TVA 


sites report average molybdenum concentrations at least twice that level.  One well at 


the Shawnee site in Kentucky averaged 556 micrograms, or nearly 14 times the limit, 


while a single sample taken from a well at Tennessee’s John Sevier plant showed 


molybdenum at 2,200 micrograms (no further samples were taken after that). 


Sulfate concentrations above 500 mg/L in drinking water can cause diarrhea, and the 


EPA established a drinking water advisory at this level to protect infants, who are more 


sensitive to water loss caused by diarrhea.  Average sulfate concentrations exceed this 


level in 27 downgradient wells at 8 TVA plants. 


Much of the contamination is slowly moving toward local rivers.  Although this reduces the 


immediate threat to local residents who drink groundwater, it is a small comfort; in these cases 
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the aquifers are rendered indefinitely unavailable for future residential use while local aquatic 


environments are forced to absorb an additional burden of bioaccumulative and toxic metals. 


DON’T ASK, DON’T TELL:  MONITORING GAPS, MONITORING STOPPED 


While TVA has an extensive network of monitoring wells at some of its plants, it does not 


regularly collect data for some of the most important pollutants, including those most 


indicative of coal ash pollution.  For reasons unclear, TVA also chose to stop monitoring many 


contaminated wells, including ones measured under a voluntary program promoted by the 


industry trade association after the Kingston spill.  Table ES-3 summarizes instances in which 


TVA has reported evidence of contamination and either stopped measuring coal ash indicators 


or stopped monitoring wells altogether.  For example: 


 TVA has stopped monitoring many contaminated wells.  Wells P2 and P3 at the Allen 


plant in Tennessee showed unsafe levels of arsenic and manganese in 2008, but have 


not been monitored since then.  Another example is well 21 at the Gallatin plant in 


Tennessee, which showed consistently unsafe concentrations of cadmium, cobalt, 


manganese, mercury, and sulfate when TVA stopped sampling it in 2011.  TVA collected 


one round of sampling data from new impoundment wells at the Paradise plant in 


Kentucky in 2011, and despite finding unsafe concentrations of arsenic, boron, cobalt, 


manganese, and other pollutants, stopped monitoring seven of these wells.  Paradise 


well 10-9, at the site’s bottom ash ponds, had boron at five times the Child Health 


Advisory, cobalt at 80 times the Regional Screening Level, and manganese at 200 times 


the Lifetime Health Advisory when TVA stopped monitoring this well. 


 


 In the wells that TVA continues to monitor, it routinely fails to measure pollutants 


known to be associated with coal ash.  For example, TVA stopped measuring boron, 


chloride, manganese, molybdenum, strontium, sulfate, and TDS in the voluntary 


monitoring wells at most of its plants after one round of sampling in 2011.  TVA also 


frequently omits these pollutants from the wells that are monitored pursuant to state 


requirements.  For example, TVA did not measure these pollutants at the Bull Run plant 


in 2011 or 2012.  This is troubling for two reasons:  Not only are these pollutants 


associated with coal ash leachate, they have also been found at high concentrations in 


downgradient TVA wells.  Voluntary wells at Allen (TN), Johnsonville (TN), Paradise (KY), 


and Widows Creek (AL) all had high concentrations of boron and other pollutants when 


TVA stopped measuring these pollutants. 


 


 TVA is not monitoring all coal ash disposal areas.  This is particularly true of abandoned 


ash areas, including the abandoned ash pond at the Allen plant, the east/west dredge 
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cell at the Bull Run plant, and the abandoned “Area A” at the Johnsonville plant (all in 


Tennessee).   


TVA WARNED OF RISKS AT SOME SITES 


Many of TVA’s ash disposal units are built over “karst” bedrock, which is characterized by 


dissolved fractures and cavities.  TVA has long known that building on this kind of terrain 


creates the risk of sinkholes, which allow leachate mixed with solid waste to drain, unfiltered 


and unattenuated, into local groundwater and surface water.  For example, before building Ash 


Pond 4 at the Colbert plant in Alabama, TVA knew that “[s]udden collapse of a small portion of 


the soil layer overlying the cavernous limestone could occur.”  As predicted, the pond bottom 


collapsed in 1984 and the pond had to be abandoned; this was one of several sinkholes at the 


Colbert site over the past 30 years.   


Karst has also created problems at Gallatin, where TVA built the active ash pond complex over 


more than 100 known sinkholes, and at Kingston, where TVA recently built a new gypsum 


disposal facility over an area with known sinkholes, allowing gypsum slurry to drain into the 


Clinch River just a few years after the massive dredge cell collapse at the same plant.  It was 


irresponsible for TVA to dispose of ash on karst when it knew of the risk involved, and it is 


particularly irresponsible to continue the practice after the risk has been repeatedly realized.    


 


STATE ACTION: TOO LITTLE, TOO LATE 


TVA has frequently abandoned old ash ponds with little or no oversight from the states.  For 


example, Tennessee still considers the abandoned ash pond at the Allen Fossil Plant to be 


exempt from solid waste laws because it has a Clean Water Act permit – despite the fact that it 


has been inactive for over 20 years.  As a result, TVA does not monitor the groundwater around 


the abandoned pond and the public has no way of knowing whether the area poses a threat to 


local water resources.  The abandoned ash pond at the Gallatin plant, as described in this 


report, is leaching dangerously high concentrations of many pollutants into groundwater 


immediately connected to the Cumberland River. 


 


RECOMMENDATIONS 


TVA is currently in the process of phasing out its ash ponds and replacing them with landfills.  


This is a step in the right direction.  Unfortunately, the process is not scheduled to be complete 


until 2021, and there is no guarantee that it will be completed on schedule, if at all.  More 


importantly, the contamination caused by existing ponds and landfills has proven to be chronic 
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and persistent; without clean closure of these disposal areas, the threat to local aquifers and 


ecosystems will continue long into the future.  Finally, the data show that so-called “dry 


landfills” have also leaked into groundwater, which means that tighter standards are needed 


for any new landfills.   


In order to minimize ongoing degradation of groundwater aquifers, and to facilitate 


remediation, TVA should implement a fleet-wide groundwater protection plan.  As part of that 


plan, TVA should: 


1) Resume monitoring contaminated wells, including wells P2 and P3 at the Allen plant, 


wells around the Colbert coal yard drainage basin, well 93-2 at Cumberland, well 21 at 


Gallatin, wells around Area 1 at Johnsonville, and all ash pond wells at Paradise and 


Widows Creek.  TVA should also continue to monitor wells B6 and B8 at Johnsonville. 


2) Monitor the right contaminants.  Coal ash indicators including boron, chloride, 


manganese, sulfate, and TDS should be measured routinely and in every well. 


3) Contain the problem.  TVA should complete a full characterization of the ongoing 


impacts from coal ash disposal, including discharges to sensitive aquatic ecosystems, 


and immediately limit the contamination plumes. 


4) Develop a fleet-wide cleanup plan with opportunities for public review and comment.  


Every contaminated aquifer beneath TVA ash ponds and landfills should be returned to 


background condition in a reasonable amount of time. 


There are also steps that TVA can take outside of a groundwater protection plan.  As it begins 


the process of moving beyond wet ash disposal, TVA must close its ash ponds in a way that 


protects groundwater and surface water, and must make the closure process transparent and 


enforceable through proper solid waste permitting.  And for many reason, coal ash 


contamination among them, TVA should accelerate its planned transition away from coal and 


toward cleaner forms of energy.   


Last but not least, in order to ensure that TVA and other utilities bring their coal ash disposal 


practices into the modern age, EPA must finalize its coal ash disposal regulations, and in those 


regulations must require rigorous closure and post-closure requirements, clean-up 


requirements, and groundwater protections. 
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Table ES-1.  Summary of pollutants and wells with maximum concentrations above health-based 
guidelines between 2008 and 2013.1   


Pollutant 
Health-based 


guideline2 


Number of down-
gradient TVA wells 


exceeding guideline  
 


Maximum 
concentration 


Aluminum 16 mg/L 4 125 mg/L 


Antimony 6 ug/L 5 59 ug/L 


Arsenic 10 ug/L 17 135 ug/L 


Beryllium 4 ug/L 2  25 ug/L 


Boron 3 mg/L 35 38 mg/L 


Cadmium 5 ug/L 4 8 ug/L 


Cobalt 4.7 ug/L 35 370 ug/L 


Lead 15 ug/L 2 160 ug/L 


Lithium 31 ug/L 4 200 ug/L 


Manganese 0.3 mg/L 56 220 mg/L 


Mercury 2 ug/L 1 3 ug/L 


Molybdenum 40 ug/L 19 2,200 ug/L 


Nickel 100 ug/L 6  250 ug/L 


Selenium 50 ug/L 2 412 ug/L 


Strontium 9.3 mg/L 1 10 mg/L 


Sulfate 500 mg/L 31 6,300 mg/L 


Vanadium 63 ug/L 2 200 ug/L 


 


  


                                                 
1
 For the purposes of this table, wells were not counted if boron was consistently below 1 mg/L and sulfate was 


consistently below 150 mg/L, and pollutants were not counted as exceedances if the mean concentration for that 
well was below the mean concentration for the relevant upgradient well (see section 13 for more detail).  A full 
presentation of this analysis is shown in Table 13-3 of this report. 
2
 See Table 1-1 in the Introduction for a detailed explanation of these values. 
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Table ES-2.  Summary of groundwater wells in which 2008-2013 average concentrations of selected 


pollutants exceeded health-based guidelines.3  Table shows mean or range of means for each well or set 


of wells. 


Pollutant 
Arsenic 
(ug/L) 


Boron 
(mg/L) 


Cobalt 
(ug/L) 


Manga-
nese 


 (ug/L) 


Molybd-
enum 
(ug/L) 


Sulfate 
(mg/L) 


Health-based guideline 10 3 4.7 0.3 40 500 


Allen 
# wells 1      


Mean(s) 28.4      


Bull Run 
# wells 1 2 2 2 2 4 


Mean(s) 27.5 3.6 - 15.3 10.3 - 49.1 6.7 - 9.7 76 - 605 745 - 1786 


Colbert 
# wells 3 3 1 4 7  


Mean(s) 47.8 - 68.8 3.3 - 4.4 10.0 0.4 - 1.2 45 - 160  


Cumberland 
# wells 1 4 4 6 1 2 


Mean(s) 11.6 5.6 - 34.9 5.1 - 140 1.2 - 16.5 469 776 - 1313 


Gallatin 
# wells  4 4 5  5 


Mean(s)  3.5 - 5.7 14.7 - 197 0.4 - 20.2  893 - 4088 


John Sevier 
# wells  2  3 1 3 


Mean(s)  5.0 - 13.3  2.6 - 4.1 2200 835 - 1337 


Johnsonville 
# wells  5 4 6  3 


Mean(s)  3.5 - 9.9 16.0 - 52.3 1.1 - 20.0  780 - 1028 


Kingston 
# wells   2 5  1 


Mean(s)   7.2 - 95.9 1.0 - 176  2967 


Paradise 
# wells 1 4 5 6  4 


Mean(s) 18.0 3.2 - 24 5.9 - 370 1.4 - 61.0  590 - 1900 


Shawnee 
# wells  7 2 8 1 2 


Mean(s)  5.0 - 19.8 11.1 - 35.2 0.9 - 66.4 559 
1061 - 
1230 


Widows Creek 
# wells  1 1 5  3 


Mean(s)  13.0 20.4 1.2 - 32.0  550 - 1100 


 


  


                                                 
3
 This analysis was limited to the pollutants shown (other pollutants, not shown, also exceeded health-based 


guidelines), was limited to wells in which half or more of available sample results exceeded health-based 
guidelines, and was limited to wells likely to be affected by coal ash (see ‘restricted analysis’ description in the text 
of the report).  A full presentation of this analysis is shown in Table 13-4 of this report. 
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Table ES-3 (page 1 of 2):  Wells and pollutants dropped from monitoring network despite evidence of 
contamination. 


Site Wells Groundwater quality issues Monitoring gaps 


Allen P2 and P3 Unsafe levels of arsenic and 
manganese in 2004-2008.  
 


Not monitored since 2008 


Bull Run Wells 10-51 
and 10-52 


Arsenic 22-31 ug/L in well 10-52 
during 2011-2013; manganese 
exceeded LHA in both wells in 2011  


Coal ash indicators not measured 
since first round of sampling in 
2011 


 Well S Insufficient data This well was installed in 2011, 
but coal ash indicators were 
never measured 


Colbert Wells around 
coal yard 
drainage 
basin 


Very high aluminum, cadmium, 
manganese (up to 99 mg/L) and 
sulfate in the 1980s-1990s (see 
Colbert chapter) 


Abandoned in 1999 


Cumberland  Well 93-2 High arsenic, boron (up to 38 mg/L), 
cobalt, manganese (3-5 mg/L), 
molybdenum, and sulfate during 
2009-2011. 


TVA “replaced” this well with a 
new well, 93-2R, screened in a 
different geologic layer (see 
Cumberland chapter) 


 Wells 10-1 
and 10-2 


High cobalt (up to 150 ug/L) and 
manganese (up to 17 mg/L). 
 


Coal ash indicators not measured 
since 2011. 


Gallatin Well 21 Very high cobalt (up to 330 ug/L) 
and manganese (up to 18 mg/L); 
unsafe levels of cadmium, mercury, 
nickel, strontium and sulfate 
 


Not monitored since 2011. This 
well may be affected by sources 
of pollution other than coal ash 
(see Gallatin chapter) 


 Wells 19R, 20, 
and 26 


Very high cobalt downgradient of 
abandoned ash pond 


TDEC suspended cobalt 
monitoring and reporting 
requirements in 2011 


John Sevier  Wells 10-36 
and 10-37 


Unsafe levels of manganese; no 
molybdenum data 


Coal ash indicators not measured 
since first round of sampling in 
2011 
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Table ES-3 (page 2 of 2):  Wells and pollutants dropped from monitoring network despite evidence of 
contaminations. 


Site Wells Groundwater quality issues Monitoring gaps 


Johnsonville  Six wells 
around Area 1 


Very high concentrations of many 
pollutants in the 1990s (see 
Johnsonville chapter) 
 


Not monitored since 1994 


 Areas 2 & 3 
(ash island) 


High boron (up to 6.3 mg/L) and 
manganese (up to 20 mg/L) in 2011, 
unsafe levels of other pollutants 
 


Coal ash indicators not 
measured since first round of 
sampling in 2011 


 Wells B6 and 
B8 


Very high boron (up to 12 mg/L), 
cobalt, manganese, and sulfate (see 
Johnsonville chapter) 


TDEC and TVA agreed to stop 
monitoring these wells4 


Paradise Wells 10-1 and 
10-2 (scrubber 
sludge pond) 


Very high boron (11-24 mg/L); 
unsafe levels of cobalt, manganese, 
and sulfate 


Coal ash indicators not 
measured since first round of 
sampling in 2011 


 Wells 10-3 
through 10-9 
(ash ponds) 


Very high cobalt (370 ug/L) and 
manganese (61 mg/L) in well 10-9, 
high arsenic, boron, cobalt and 
other pollutants in other wells 


All seven wells were sampled 
once, in June 2011, but not 
since then 


Widows 
Creek 


Wells 10-48 
through 10-52 


Unsafe levels of boron, manganese, 
and sulfate 


Coal ash indicators not 
measured since first sample 
date in 2011; wells 10-48 
through 10-52 not sampled at 
all since 2011 


 


 


 


  


                                                 
4
 TVA and TDEC agreed to abandon contaminated wells B6 and B8 in 2012 on the grounds that these wells may be 


showing the effect of the natural shale bedrock.  Since then, a new upgradient shale-screened well has been 
installed and shows much lower naturally occurring concentrations.  It is not clear whether TVA and TDEC are still 
planning to abandon these wells (see Johnsonville chapter). 
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1  Introduction 


The Tennessee Valley Authority (TVA) operates eleven coal plants in Alabama, Kentucky, and 


Tennessee.  These plants create a range of environmental impacts, including greenhouse gas 


emissions, local air pollution, water pollution, and in some cases physical destruction of homes, 


infrastructure, and ecosystems, as happened with the collapse of the coal ash dredge cell at 


TVA’s Kingston plant.  The Environmental Integrity Project and other groups have written about 


TVA’s general environmental impacts several times.5  This report will focus more narrowly on 


recent groundwater monitoring data from the TVA coal plants.  The data discussed in this 


report clearly show that the groundwater around TVA’s ash disposal areas is unsafe to drink.  


This does not always mean that there are legal violations, however.  In many cases existing 


state regulations do not address the most prevalent pollutants, like boron and manganese. 


Where pollutants do exceed regulatory thresholds, state regulations typically provide for 


extended monitoring, allowing the contamination to continue unabated.  In many cases, TVA 


and the states simply fail to measure the pollutants that they should expect to be present, 


avoiding the problem altogether.  This report will therefore emphasize gaps in the monitoring 


networks and groundwater quality database, and identify ways in which known groundwater 


contamination has failed to trigger regulatory responses. 


1.1 Background  


Some of the source material, technical concepts, and terminology used in this report are 


described here for ease of reading:  


 Units of measurement.  The concentration of a chemical in water is usually described as 


the mass of that chemical per volume of water; units are typically either milligrams per 


liter (mg/L) or micrograms per liter (μg/L).  One mg/L is equal to 1,000 ug/L.  Chemicals 


that exist at relatively high concentrations, like chlorides, are easier to report in units of 


mg/L.  Chemicals found at lower concentrations, like arsenic, are easier to report using 


units of ug/L.  Alternatively, some people report concentrations as the mass of a 


chemical per mass of water, usually in units of “parts per million” (ppm) or “parts per 


billion” (ppb).  Since a liter of fresh water weighs 1 kg, one ppm is equal to one mg/L, 


and one ppb is equal to one ug/L. 


 Aquifers and wells.  Aquifers are permeable layers of soil or bedrock that contain 


groundwater.  In many cases the TVA plants have two or more discreet aquifers beneath 


                                                 
5
 See, e.g., EIP, OUTSIDE THE LAW: RESTORING ACCOUNTABILITY TO THE TENNESSEE VALLEY AUTHORITY (Dec. 2009); EIP and 


Earthjustice, OUT OF CONTROL: MOUNTING DAMAGES FROM COAL ASH WASTE SITES (Feb. 24, 2010); EIP, Earthjustice, and 
the Sierra Club, IN HARM’S WAY: LACK OF FEDERAL COAL ASH REGULATIONS ENDANGERS AMERICANS AND THEIR ENVIRONMENT 
(Aug. 26, 2010); EIP, RISKY BUSINESS: COAL ASH THREATENS AMERICA’S GROUNDWATER RESOURCES AT 19 MORE SITES (Dec. 12, 
2011).  
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them, either in artificial fill, in alluvial deposits, or in the bedrock.  Wells are often drilled 


through one or more aquifers, but the open part of the well, or the “screen,” can be 


restricted to a specific depth.  A well “screened” in a given aquifer is expected to be 


drawing water from that aquifer. 


 Background or upgradient wells.  Most groundwater analyses compare wells that may 


be contaminated to wells from the same aquifer that are expected to be unaffected by 


coal ash.  These wells are often described as “background” wells.  In some cases, wells 


are selected based on the assumed direction of groundwater flow:  Wells may be 


downgradient (picture downstream or downhill) of an ash disposal area, and impacted 


or threatened by contamination, or they may be upgradient, and theoretically drawing 


from groundwater that has not yet encountered the disposal area.  However, some 


wells described as upgradient based on location can be affected by coal ash 


contamination because of the mounding of the water table beneath the disposal areas.  


These wells should not be considered background wells.   


 Groundwater mounding.  When water from permeable ash disposal areas percolates 


into the underlying soil, it can affect groundwater flow by creating a “mound,” or local 


elevation, in the water table.6  In these situations, the groundwater will often exhibit 


radial flow, meaning that the groundwater moves away from the disposal areas in all 


directions.  We know that mounding is occurring at some areas (Ash Pond 4 at Colbert, 


for example), and it may be occurring at others areas.  Where a groundwater mound 


exists, a well that appears to be located upgradient, especially if it is immediately 


adjacent to a disposal area, may in fact be contaminated by the coal ash disposal area. 


 Karst geology.  Many of the TVA plants are located over soluble limestone bedrock.  


When this kind of bedrock becomes weathered by water, leaving dissolved spaces 


throughout the solid matrix, it is known as “karst.”  The U.S. Geological Survey describes 


karst as “extremely vulnerable to contamination” due to “springs, caves, [and] 


sinkholes.”7  The consequences of sinkhole formation can be serious.  For example, as 


described in this report, a 2010 sinkhole in the gypsum disposal area at the Kingston 


Fossil Plant allowed gypsum waste with high concentrations of selenium (measured at 


up to 412 ug/L in groundwater wells) to drain into the already-fragile Clinch River.8  This 


was one of eleven known “dropouts” in the Kingston gypsum disposal area.9   


                                                 
6
 See, e.g., TVA, Gallatin Fossil Plant Ash Impoundment Groundwater Monitoring Report (Jan. 2013) (“The true 


flows from the facility would be expected to radiate out laterally from each side of the ash pond, since impounded 
waters would likely mound up over ambient water levels.”). 
7
 U.S. Geological Survey, What is Karst?, http://water.usgs.gov/ogw/karst/pages/whatiskarst.  


8
 See, e.g., TVA, Kingston Fossil Plant – Gyspum Disposal Area – Groundwater Quality Assessment Plan (May 6, 


2011).  
9
 Id. 



http://water.usgs.gov/ogw/karst/pages/whatiskarst
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 Coal ash indicators.  The U.S. EPA’s proposed regulation for disposal of coal ash sets out 


pollutants that might serve as early indicators of coal ash pollution during detection 


monitoring.  These include boron, chloride, sulfate, and Total Dissolved Solids (TDS).10  


The proposed EPA rule also includes a larger list of pollutants to be monitored in 


“assessment monitoring” once the early indicators show a problem.  The assessment 


monitoring list includes most of the metals discussed in this report (e.g., arsenic, 


manganese, and selenium).11  Like EPA, TVA has also recognized that aluminum, arsenic, 


boron, manganese, strontium, sulfate, and TDS are useful coal ash indicators.12  These 


pollutants, and in particular boron, manganese, and sulfate, are regularly elevated 


relative to upgradient or background wells at TVA plants, and frequently much higher 


than health-based advisories.  Figures 1-1 – 1-3 below depict a typical set of data, in this 


case for the abandoned ash pond at the Gallatin plant.     


Figure 1-1:  Boron concentrations (mg/L) in wells around the abandoned ash pond at the Gallatin Fossil 
Plant.  Hollow data points are nondetects. 


 


                                                 
10


 See U.S. EPA co-proposed Subtitle D coal ash regulations, 75 Fed. Reg. 35128, 35253 (June 21, 2010).   
11


 Id. The full list includes aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, chloride, chromium, 
copper, fluoride, iron, lead, manganese, mercury, molybdenum, pH, selenium, sulfate, thallium, and TDS. 
12


 See, e.g., TVA, Colbert Fossil Plant Groundwater Assessment, 51 (Oct. 1994) (stating that “pH, sulfate, and TDS 
are considered to be indicators of coal ash leachate in groundwater” and that aluminum, manganese and iron can 
be associated with ash leachate); id. at 52 (stating that boron, molybdenum, and strontium are often considered to 
be indicators of ash leachate); TVA, Groundwater Monitoring Report – Allen Fossil Plant, at 2 (Aug. 22, 2008) 
(identifying arsenic, boron, and sulfate as “ash leachate indicators”).  
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Figure 1-2:  Manganese concentrations (mg/L) in wells around the abandoned ash pond at the Gallatin 
Fossil Plant. Hollow data points are nondetects. 


 


Figure 1-3:  Sulfate concentrations (mg/L) in wells around the abandoned ash pond at the Gallatin Fossil 
Plant. Hollow data points are nondetects. 
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 Groundwater standards.  State and federal agencies use a variety of standards to 


evaluate groundwater quality data.  Some are health-based, while others are based on 


statistical assessments of historical data from a site:   


o Maximum Contaminant Levels (MCLs) are federal, legally enforceable limits on 


pollutants in public water supplies.13  These are the criteria most commonly used 


by state agencies to evaluate groundwater quality.  There are at least two 


problems with using MCLs.  First, the U.S. EPA has not derived MCLs for several 


of the pollutants associated with coal ash, including boron, cobalt, and 


manganese.  Second, MCLs are not purely health-based.  Instead they are set as 


close to health-based goals as feasible after considering treatment technology 


and cost.14  The MCL for arsenic, for example (10 ug/L), was set at a level 


deemed to be feasible for water treatment facilities.15  A purely health-based 


value would be much lower.16 


o Secondary MCLs (SMCLs).  The U.S. EPA has derived SMCLs for a short list of 


pollutants, including sulfate and manganese, based on aesthetic endpoints like 


odor, taste, or color.  These pollutants may also have other, health-based 


standards. 


o Health Advisories (DWAs, LHAs, and CHAs).  The U.S. EPA also publishes 


unenforceable recommendations for drinking water quality in the form of Health 


Advisories.17  These are set at levels that are not expected to cause adverse non-


cancer health effects generally (Drinking Water Advisories), in adults exposed 


over a lifetime (Lifetime Health Advisories), or in children exposed for 1-10 days 


(Child Health Advisories). 


o Regional Screening Levels (RSLs).  Regional Screening Levels are purely health-


based guidelines jointly published by three EPA regions to assist in the 


investigation of potential superfund sites.18  These numbers are updated more 


often than MCLs and Health Advisories.  RSLs cover a range of exposure routes; 


this report uses the RSLs for tapwater. 


                                                 
13


 See U.S. EPA, National Primary Drinking Water Regulations, 
http://www.epa.gov/safewater/consumer/pdf/mcl.pdf.  
14


 Id. 
15


 U.S. EPA, National Primary Drinking Water Regulations; Arsenic and Clarifications to Compliance and New Source 
Contaminants Monitoring, 66 FR 6976. 
16


 Since arsenic is a carcinogen, the Maximum Contaminant Level Goal is zero.  The Regional Screening Level for 
arsenic, which assumes some level of acceptable risk, is 0.045 ug/L. 
17


 See U.S. EPA, 2012 Edition of the Drinking Water Standards and Health Advisories (Apr. 2012), 
http://water.epa.gov/action/advisories/drinking/upload/dwstandards2012.pdf.  
18


 See U.S. EPA, Regional Screening Tables User’s Guide (May 2013), 
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/usersguide.htm.  



http://www.epa.gov/safewater/consumer/pdf/mcl.pdf

http://water.epa.gov/action/advisories/drinking/upload/dwstandards2012.pdf

http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/usersguide.htm
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o Upper Prediction Limits (UPLs).  States sometimes establish site-specific 


groundwater standards based on a statistical analysis of local groundwater data.  


In this way states can establish a ‘normal’ range of groundwater chemistry, 


making it possible to identify any changes over time, regardless of the health 


implications.  If a state is interested in analyzing how groundwater quality in 


each well changes over time, it will use historical data from each well to set the 


UPL, often at the 95th percentile of the data from a 2-year period.  These are 


known as intrawell UPLs.  If a state is instead interested in whether groundwater 


in some wells differs from normal groundwater quality for a site, it will derive 


the UPL from data for a reference, unaffected well; these are known as interwell 


UPLs.  


1.2  Methods 


Sources of information. We chose to focus on recent groundwater data in order to characterize 


ongoing groundwater quality issues.  The exact range of dates varies by site due to differences 


in data availability, but this report generally focuses on the past four years (2009-present).  The 


data in the report were drawn from several sources.   


 The largest source of data is the reports that TVA submits to the three state agencies 


overseeing TVA’s coal plants: The Alabama Department of Environmental Management 


(ADEM), the Kentucky Department for Environmental Protection (KDEP), and the 


Tennessee Department of Environmental Conservation (TDEC).  EIP requested these 


reports, and the laboratory data that they were based on, from TVA through Freedom of 


Information Act (FOIA) requests.  We assume that TVA is not generating more data than 


it provided.   


 A second source of data is TVA’s voluntary monitoring around its ash impoundments.  


TVA began collecting these data in 2011 as part of a voluntary agreement through an 


industry association known as the Utility Solid Waste Activities Group (USWAG); 19 these 


data are described in our report as “USWAG data.”  TVA uses some wells for both state-


required reporting and USWAG voluntary monitoring, but in most cases the USWAG 


wells were installed exclusively for the voluntary program.  The USWAG wells are 


generally sampled for a smaller subset of pollutants than the state-required wells.  EIP 


obtained these data from TVA through FOIA requests. 


 EIP also consulted a series of detailed geotechnical investigations conducted for TVA by 


Stantec Consulting Services in 2009 and 2010; these reports included helpful surveys of 


                                                 
19


 TVA Office of the Inspector General, Inspection Report: TVA’s Groundwater Monitoring at Coal Combustion 
Products Disposal Areas, 12-13 (June 21, 2011).  







19 


 


historical ash management practices at each site and identified some ongoing issues 


with seepage and structural stability.   


 Finally, although this report is focused on current groundwater quality issues, we 


referred to historical documents for each site to help us identify legacy contamination 


that is no longer being monitored.  


Pollutants discussed in this report.  TVA measures different sets of pollutants at every coal 


plant.  We chose to present these data in a uniform way using an inclusive list of pollutants.  


The list (and format) shown in Table 1 is used throughout the report.  This is not, however, an 


exhaustive list.  For example, some wells have been monitored for parameters like chemical 


oxygen demand, iron, magnesium, and pH.  The pollutants discussed in this report include 


those that were most often measured at most of the TVA plants.  As described above, several of 


these, including boron, manganese, and sulfate, serve as useful indicators of coal ash 


contamination.  Our list also includes lithium; although this is only actively measured at Colbert, 


TVA has identified it as another possible coal ash leachate indicator.20    


Each of these pollutants is associated with multiple health and environmental impacts.  The 


human health effects have been most thoroughly researched, and are summarized in Table 1-1.  


More detailed information on each pollutant can be found in the Environmental Protection 


Agency’s Integrated Risk Information System (IRIS),21 support documents for Provisional Peer-


Reviewed Toxicity Values,22 and other support documents,23 and in Toxicological Profiles 


published by the Agency for Toxic Substances and Disease Registry (ATSDR).24   


Comparison values used in this report.  Choosing a set of benchmark values for evaluating 


groundwater data is a difficult process.  Each candidate set of criteria answers a different 


question.  MCLs generally indicate whether groundwater is safe to drink.  More precisely, MCLs 


indicate whether groundwater meets standards set for municipal drinking water, and only for 


certain chemicals.  Drinking water advisories and RSLs also indicate whether groundwater is 


safe to drink, and they cover most of the chemicals associated with coal ash, but they are not 


widely used as groundwater protection standards.  Interwell UPLs indicate whether 


groundwater in a downgradient well is significantly different from background groundwater for 


a site.  Intrawell UPLs indicate whether groundwater quality in a well has changed over time.  


The state agencies overseeing TVA operations have used a combination of the above, and not in 


a very coherent or helpful way (see discussion section of this report).   


                                                 
20


 See TVA, An Evaluation of the Impacts of the Gallatin Fly Ash Pond to Groundwater Resources, 13 (Aug. 1989) 
(naming lithium and boron as good coal ash leachate indicators). 
21


 http://www.epa.gov/IRIS/.  
22


 http://hhpprtv.ornl.gov/quickview/pprtv_papers.php.  
23


 http://water.epa.gov/drink/standards/hascience.cfm.  
24


 http://www.atsdr.cdc.gov/toxprofiles/index.asp.  



http://www.epa.gov/IRIS/

http://hhpprtv.ornl.gov/quickview/pprtv_papers.php

http://water.epa.gov/drink/standards/hascience.cfm

http://www.atsdr.cdc.gov/toxprofiles/index.asp
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Although the question of whether downgradient groundwater quality is different from 


background is significant, we chose not to emphasize site-specific statistical analyses for three 


reasons:  First, we wanted a uniform set of criteria against which to compare all eleven TVA 


plants; second, TVA only compiles statistics for some pollutants at some plants, rarely including 


key coal ash indicators; finally, not every designated background or upgradient well is 


necessarily representative of background conditions, especially in locations where groundwater 


mounding has caused radial flow away from ash disposal areas.   


This report therefore uses health-based criteria as benchmarks.  We began by identifying MCLs, 


the most widely-used, peer-reviewed values available.  For pollutants without MCLs, we next 


turned to EPA’s health-based advisories.  These were available for boron, manganese, 


molybdenum, nickel, silver, sulfate, and zinc.  For pollutants without MCLs or drinking water 


advisories, including aluminum, cobalt, lithium, strontium, and vanadium, we used RSLs.  


Finally, for the remaining pollutants (chloride and TDS) we used Secondary MCLs.  The full set of 


health-based criteria used in this report is shown in Table 1-1. 


There a few caveats regarding this list:   


 First, the list is not purely health-based.  As described above, some of the MCLs are set 


at levels that may be unsafe to drink.  Moreover, the cumulative effect of multiple 


pollutants, including carcinogens and neurotoxins, is not captured by chemical-by-


chemical analyses.  So it would be incorrect to say that groundwater below all of the 


criteria is ‘safe.’  On the other hand, it is clear that groundwater exceeding any of the 


criteria, other than those for chloride and TDS, is unsafe.   


 Second, water below the criteria may still be unusable, as judged against U.S. EPA 


Secondary MCLs.  The SMCLs for aluminum, copper, fluoride, manganese, and sulfate, 


based on aesthetic effects like taste, odor, and color, are all lower than the health-based 


criteria used in our report.  Some of the groundwater near the TVA sites may therefore 


taste or smell bad, or stain sinks and clothing, without being flagged in this report as 


exceeding any criteria. 


 Finally, despite the fact that much of the contaminated groundwater under TVA’s coal 


plants ends up in local rivers and streams, there are no readily useful criteria against 


which to evaluate this risk.25  This may be the single largest unaddressed issue in the 


knowledge base regarding TVA’s groundwater impacts.  


 


                                                 
25


 Although there are ecological criteria for surface water, including U.S. Department of Energy Preliminary 
Remediation Goals for Ecological Endpoints (Aug. 1997), the fate and transport of pollutants through groundwater 
to surface water must be modeled before these criteria can be applied.  TVA has not, to our knowledge, done this. 
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1.3 Structure of the report 


The remainder of the report includes eleven sections describing each of the eleven coal plants.  


Each section includes a brief description of the plant and its ash disposal history, a description 


of the groundwater monitoring network, a discussion of monitoring results from recent years, 


and a summary of data gaps and, where applicable, instances where available data indicate that 


the states have failed to address a known problem.  Each section also includes a map of the 


disposal areas and wells.  We did not find comprehensive maps for any of the eleven sites, so 


we generated our own maps using multiple sources of information.  The locations of disposal 


areas and wells are roughly accurate, but not precise.   


Finally, each section includes a summary of the groundwater data in tabular form following the 


format shown in Table 1-1 below.  Data reported as “<x” are consistently below detection at 


the given detection limit.  Where multiple detection limits have been reported, the highest 


detection limit is shown.  Ranges reflect minimum and maximum concentrations over given 


periods of time.  A highlighted row indicates that a pollutant exceeded its criterion one or more 


of the sampling dates.  Chloride and TDS, with criteria that are not health-based, are not 


highlighted when they exceed their respective criteria. Data are presented as a range of values 


for each pollutant, and rows are highlighted where pollutants exceeds their respective health-


based criteria.26  


The report concludes with a discussion of the overall state of groundwater, and groundwater 


monitoring, at the eleven TVA sites. 


  


                                                 
26


 Since the chloride and TDS criteria are not health-based, these rows are never highlighted.  
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Table 1-1:  Pollutants and health-based27 criteria used in this report 


Chemical Principal Health Effects28 Criterion value Criterion type 


Aluminum Neurotoxicity 16,000 ug/L Regional Screening Level 


Antimony Reduced lifespan 6 ug/L MCL 


Arsenic Cancer 10 ug/L MCL 


Barium Kidney toxicity 2,000 ug/L MCL 


Beryllium Intestinal toxicity 4 ug/L MCL 


Boron Developmental and testicular toxicity 3,000 ug/L Child Health Advisory 


Cadmium Kidney disease 5 ug/L MCL 


Chloride  250 mg/L Secondary MCL 


Chromium  Blood disease / cancer29 100 ug/L MCL 


Cobalt Blood disease 4.7 ug/L Regional Screening Level 


Copper Gastrointestinal symptoms 1,300 ug/L  Action Level30 


Fluoride Adverse changes in bones and teeth 4,000 ug/L MCL 


Lead Neurotoxicity; Probable carcinogen 15 ug/L Action Level30 


Lithium Various and uncertain 31 ug/L Regional Screening Level 


Manganese Neurotoxicity 300 ug/L Lifetime Health Advisory 


Mercury Neurotoxicity 2 ug/L MCL 


Molybdenum Gout-like symptoms 40 ug/L Lifetime Health Advisory 


Nickel Reduced body weight 100 ug/L Lifetime Health Advisory 


Nitrate Blue baby syndrome 10,000 ug/L MCL 


Selenium Hair and nail loss 50 ug/L MCL 


Silver Skin discoloration 100 ug/L Lifetime Health Advisory 


Strontium Bone toxicity 9,300 ug/L Regional Screening Level 


Sulfate Diarrhea 500 mg/L Drinking Water Advisory 


TDS  500 mg/L Secondary MCL 


Thallium Neurotoxicity and hair loss 2 ug/L MCL 


Vanadium Various and uncertain 63 ug/L Regional Screening Level 


Zinc Changes in blood chemistry 2,000 ug/L Lifetime Health Advisory 


                                                 
27


 The Secondary MCLs for chloride and TDS are not health-based, but are instead based on aesthetic effects.  
These are both indicators of coal ash pollution, however, and are therefore tabulated with the other pollutants. 
28


 The effects listed here are those used to establish chronic oral exposure guidelines and advisories. 
29


 See California EPA, Public Health Goal for Hexavalent Chromium in Drinking Water (July 2011), 
http://www.oehha.ca.gov/water/phg/pdf/Cr6PHG072911.pdf.  
30


 U.S. EPA “Action Levels” for copper and lead are enforceable primary drinking water regulations similar to, and 
published with, MCLs. See National Primary Drinking Water Regulations, Subpart I – Control of Lead and Copper, 40 
CFR § 141.80 et seq. 



http://www.oehha.ca.gov/water/phg/pdf/Cr6PHG072911.pdf
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1.4 Acronyms 


ADEM  Alabama Department of Environmental Management 


ATSDR  Agency for Toxic Substances and Disease Registry 


CHA  Child Health Advisory 


DWA  Drinking Water Advisory 


EIP    Environmental Integrity Project 


EPA    U.S. Environmental Protection Agency  


FGD   Flue Gas Desulfurization 


FOIA  Freedom of Information Act 


GWPS    Groundwater Protection Standard 


IRIS  Integrated Risk Information System 


KDEP  Kentucky Department for Environmental Protection  


LHA  Lifetime Health Advisory 


MCL  Maximum Contaminant Level 


OIG    TVA Office of the Inspector General 


RGA    Regional Groundwater Aquifer; an aquifer beneath the Shawnee Fossil Plant 


RSL  Regional Screening Level 


SMCL  Secondary Maximum Contaminant Level 


TDEC  Tennessee Department of Environment & Conservation 


TDS  Total Dissolved Solids 


TVA  Tennessee Valley Authority 


UCD    Upper Consolidated Deposits; an aquifer beneath the Shawnee Fossil Plant 


UPL   Upper Prediction Limit 


USWAG  Utility Solid Waste Activities Group 
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2 Allen Fossil Plant 


Background 


The Allen Fossil Plant is located on the south shore of Lake McKellar outside of Memphis, TN.  


TVA has been operating Allen’s three coal units since the 1950s.  The original ash pond, located 


west of the site, was deactivated and pumped dry in 1992.31  A chemical treatment pond was 


built inside the northeast corner of the abandoned ash pond.32  The active ash pond was 


commissioned in 1967 and expanded in 1978.33  The plant and the ash ponds rest on a mix of 


alluvial deposits, both naturally occurring and artificially in-filled.34  


Monitoring 


Figure 2-1 shows the approximate locations of the groundwater wells discussed below.  Until 


2010, the well network at Allen consisted of wells P1 through P5, which surround the main 


plant and the active ash pond.  These wells were historically monitored every two years on a 


voluntary basis.  The 2010 USWAG voluntary monitoring plan added well P6, located between 


the center of the active ash pond and Lake McKellar, and otherwise continued to monitor 


existing wells P1, P4, and P5.  TVA apparently stopped monitoring wells P2 and P3 in 2008.  The 


current monitoring program consists of voluntary monitoring of wells P1, P4, P5, and P6. 


According to TVA’s groundwater monitoring reports there is a strong “communication” 


between the alluvial aquifer beneath Allen and the adjacent Lake McKellar,35 and “[t]he 


predominant flow of groundwater is towards Lake McKellar.”36 However, lake levels sometimes 


rise above the local groundwater table and reverse the direction of flow. The groundwater 


levels measured for the February 2008 sample collection, for example, showed groundwater 


movement away from the lake.37  


Aside from the notable shortage of groundwater data, discussed further below under “data 


gaps,” the biggest problem at Allen is the arsenic and other coal ash contaminants leaching into 


Lake McKellar.  Unsafe concentrations of arsenic have been detected in three wells along the 


lake shore.  Wells P2 and P3 are located at the northwest and northeast corners of the main 


                                                 
31


 Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment – Coal Combustion Product 
Impoundments and Disposal Facilities – Appendix B, Allen Fossil Plant, West Ash Pond page 1 (June 24, 2009). 
32


 Id. at 3. 
33


 Id. at Appendix B, Allen Fossil Plant, East Ash Pond and Dredge Cell, page 1. 
34


 Id. at Appendix B, Phase 1 Plant Summary, page 2. 
35


 TVA, Groundwater Monitoring Report – Allen Fossil Plant – February 2008 (Aug. 22, 2008) (“Groundwater levels 
measured at Allen fluctuate with changes in McKellar Lake levels, driven by changes in Mississippi River elevation, 
which suggest a strong communication between groundwater under the site and nearby surface water.”) 
36


 Id. 
37


 Id. at 5. 
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plant (see Fig. 2-1).  The data we have on file, collected in 2004, 2006, and 2008, show 


concentrations above and below the current MCL of 10 ug/L.  TVA has recognized this as an 


ongoing historical problem and attributed it to the abandoned ash pond: 


Since 1988, groundwater sampling results at all Allen wells have produced 
detectable and consistent levels of arsenic, with well P2 typically being above the 
new MCL [10 ug/L].  Two of the last five bi-annual sampling events have shown 
P3 with arsenic levels at or above the MCL . . . The source of arsenic is potentially 
due to ash leachate from the inactive West Ash Pond.  Elevated levels of ash 
leachate analytes boron and sulfate detected in adjacent well P2 indicate 
probable ash impoundment releases and migration.  Concentrations of arsenic, 
boron, and sulfate are historically higher than the background (well P1) data.  
Significantly higher levels of these ash leachate indicators and total dissolved 
solids were measured from 1988 to 2000, indicating an active period of 
contaminant transmission.38   


Well P6 was installed in 2010 and sampled seven times between February 2011 and 


February 2013.  Arsenic concentrations in this well have been consistently higher than 


the MCL of 10 ug/L, fluctuating between 15 and 43 ug/L.  Boron, TVA recognizes as an 


indicator of coal ash leachate,39 has also been present at elevated and unsafe levels in 


this well. 


Data Gaps 


1.  Infrequent and discontinued sampling.  Prior to 2010, wells were only monitored 


biannually and on a voluntary basis.  Wells P2 and P3, which showed elevated and 


unsafe levels of arsenic, have not been monitored since 2008. 


2.  Inadequate well network.  Groundwater mounding is suspected at both the 


inactive and the active ash ponds, and as noted above, general groundwater flows at 


Allen sometimes reverse and flow away from the river.  In other words, groundwater 


flows are dynamic and inconsistent.  The existing well network is not capable of 


characterizing this situation, a fact that TVA acknowledged in its 2008 groundwater 


report: “The ash ponds and other impoundments likely produce radial groundwater flow 


away from their impoundments that cannot be adequately characterized with the 


existing well network.”40   


A more egregious problem is the fact that the abandoned ash pond is effectively 


unmonitored (see Fig. 2-1), with all wells situated east of the pond and no wells closer 


                                                 
38


 TVA, Groundwater Monitoring Report – Allen Fossil Plant – February 2008, at 2 (Aug. 22, 2008). 
39


 Id. 
40


 Id. at 5. 
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than 200 meters (the USWAG plan calls for wells within 150 meters of every pond41). 


Although TVA admitted that it needs at least one new well downgradient of the inactive 


ash pond,42 it has not yet installed such a well.   


Failure to regulate 


Groundwater monitoring at Allen is strictly voluntary, which in practice means that TVA has no 


obligation to report exceedances to TDEC.  As the OIG report observed,  


Elevated levels of boron and sulfate indicated probable ash impoundment 
releases and migration.  Concentrations of arsenic, boron, and sulfate in that 
well have been historically higher than the background data.  According to TVA 
personnel, these levels have not been reported to TDEC because the testing was 
not required.43    


TDEC has flatly failed to regulate Allen’s abandoned ash pond, even when it knew about the 


“active period of contaminant transmission” during the 1990s.44  According to Tennessee law, 


ash ponds are regulated by the Water Division as long as they are actively treating waste, but 


must be regulated as landfills when they become inactive.45  Landfill regulations include 


significant groundwater monitoring and a process that leads to corrective action when 


contamination reaches certain levels.46  Allen’s inactive ash pond was pumped dry in 1992, so 


these regulations should have been applied over twenty years ago.  Proper regulation would 


have provided a full picture of the contamination leaching from the pond, and perhaps 


corrective action.  Instead we have a very small amount of information from one barely 


relevant well; what we know may only be the tip of the iceberg.  Although environmental 


                                                 
41


 See, e.g., URS, TVA Gallatin Fossil Plant – Preliminary Ash Pond Closure Plan (Revision 0) – Prepared for TVA, 
Appendix B page 4 (Sep. 25, 2012).  
42


 Id. at 7 (“With coming [USWAG] voluntary surveillance measures, Allen Fossil Plant will likely be subject to 
required monitoring of groundwater surrounding the two onsite ash impoundments.  This will likely necessitate 
installation of two additional wells, including . . .  a new downgradient well for the inactive West Ash Pond. 
43


 TVA Office of the Inspector General, Inspection Report: TVA’s Groundwater Monitoring at Coal Combustion 
Products Disposal Areas, 7 (June 21, 2011) (emphasis added).  
44


 TVA, Groundwater Monitoring Report – Allen Fossil Plant – February 2008, at 2 (Aug. 22, 2008). 
45


 See Tenn. Code. Ann. § 68-211-106; Letter from Paul Sloan, TDEC Deputy Commissioner, to Josh Galperin, 
Southern Alliance for Clean Energy, and Kimberly Wilson, Environmental Integrity Project, 3 (Sept. 7, 2010) (“As 
previously indicated, TDEC regulates solid waste disposal units under solid waste rules found at 1200-01-07 and 
wastewater treatment units under NPDES permitting rules found at 1200-04-05. The Division of Solid Waste is the 
lead agency for solid waste disposal units containing CCW. That would include impoundments formerly used for 
wastewater treatment that contain CCW and no longer provide treatment or discharge process wastewater”) 
(emphasis added); Letter from Robert J. Martineau, Jr.,TDEC Commissioner, to Joshua Galperin, Southern Alliance 
for Clean Energy (Apr. 23, 2012) (“Industrial and municipal wastewater treatment plants, such as TVA ash ponds, 
are not subject to solid waste permitting process…When the ash pond is converted from a wastewater treatment 
unit to a solid waste management unit, oversight will be transferred to Solid Waste Management.”) 
46


 See Tenn. Comp. Rules & Regs. 1200-01-07-.04(7).  
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groups asked TDEC to regulate the abandoned ash pond in 2012,47 they were told that the 


current Clean Water Act permit for the plant exempted it from any landfill requirements, a 


statement that is plainly inconsistent with the law.48    


 


 


  


                                                 
47


 See Letter from Angela Garrone, Southern Alliance for Clean Energy, et al., to Robert J. Martineau Jr., TDEC 
Commissioner (Sep. 10, 2012).  
48


 See id; Letter from Pat Flood, Director of TDEC Division of Solid Waste Management, to Angela Garrone, 
Southern Alliance for Clean Energy (Dec. 6, 2012). 
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Figure 2-1: Groundwater wells at Allen Fossil Plant (approximate locations) 
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Table 2-1: Allen Fossil Plant, Well P1. Sampled 8 times between March 2004 and February 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <200 Limited data since 2008 


Antimony 6  <3  


Arsenic 10  1.0 – 2.1  


Barium 2,000  450 – 600  


Beryllium 4  <2  


Boron 3,000 <200 Limited data since 2008 


Cadmium 5 <0.5  


Chloride 250 mg/L 1.4 – 2.3 mg/L Limited data since 2008 


Chromium 100 <0.5 – 2.2  


Cobalt 4.7 <1 No data since 8/2011 


Copper 1,300 <10 No data since 8/2011 


Fluoride 4,000 180 – 300  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 590 – 780 Limited data since 2008 


Mercury 2 <0.2  


Molybdenum 40 <20 Limited data since 2008 


Nickel 100 <1 – 2.9  


Nitrate 10,000 <100  


Selenium 50 <1  


Silver 100 <10  


Strontium 9,300 471 – 620 Limited data since 2008 


Sulfate 500 mg/L 5 – 43 mg/L Limited data since 2008 


TDS 500 mg/L 480 – 600 mg/L Limited data since 2008 


Thallium 2 <2  


Vanadium 63 <10 No data since 8/2011 


Zinc 2,000 <10 – 23 No data since 8/2011 


 


 


 


 


 


 


 


Table 2-2: Allen Fossil Plant, Well P2. Sampled 3 times between March 2004 and February 
2008. No data since 2008. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <200  


Antimony 6  <3  


Arsenic 10  8.1 – 14  


Barium 2,000  160-320  


Beryllium 4  <2  


Boron 3,000 <200 – 500  


Cadmium 5 <0.5  


Chloride 250 mg/L 17 – 25 mg/L  


Chromium 100 <0.1 – 1.0  


Cobalt 4.7 <1  


Copper 1,300 <10  


Fluoride 4,000 180 – 220  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 560 – 930  


Mercury 2 <0.2  


Molybdenum 40 <20  


Nickel 100 <1 – 1.7  


Nitrate 10,000 <10 – 110  


Selenium 50 <1  


Silver 100 <10  


Strontium 9,300 240 -460  


Sulfate 500 mg/L 52 – 85 mg/L  


TDS 500 mg/L 340 – 620 mg/L  


Thallium 2 <2  


Vanadium 63 <10  


Zinc 2,000 <10  
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Table 2-3: Allen Fossil Plant, Well P3. Sampled 3 times between March 2004 and February 
2008. No data since 2008. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <50 – 120  


Antimony 6  <3  


Arsenic 10  3.6 – 13  


Barium 2,000  190 – 500  


Beryllium 4  <2  


Boron 3,000 <200  


Cadmium 5 <0.5  


Chloride 250 mg/L 14 – 19 mg/L  


Chromium 100 <1  


Cobalt 4.7 <1  


Copper 1,300 <10  


Fluoride 4,000 110 – 190  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 370 – 1,400  


Mercury 2 <0.2  


Molybdenum 40 <20  


Nickel 100 <1 – 1.5  


Nitrate 10,000 <100  


Selenium 50 <1  


Silver 100 <10  


Strontium 9,300 <100  


Sulfate 500 mg/L 42 – 66 mg/L  


TDS 500 mg/L 245 – 450 mg/L  


Thallium 2 <2  


Vanadium 63 <10  


Zinc 2,000 <10  


 


 


 


 


 


 


 


Table 2-4: Allen Fossil Plant, Well P4. Sampled 8 times between March 2004 and February 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <200 Limited data since 2008 


Antimony 6  <3  


Arsenic 10  1.8 – 5.7  


Barium 2,000  51 – 195  


Beryllium 4  <2  


Boron 3,000 <200 – 300 Limited data since 2008 


Cadmium 5 <0.5  


Chloride 250 mg/L 8.6 – 61 mg/L Limited data since 2008 


Chromium 100 <1 – 4.2  


Cobalt 4.7 <1 No data since 8/2011 


Copper 1,300 <10 No data since 8/2011 


Fluoride 4,000 110 – 390  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 610 – 880 Limited data since 2008 


Mercury 2 <0.2  


Molybdenum 40 <20 Limited data since 2008 


Nickel 100 <1 – 4.1  


Nitrate 10,000 <10 – 260  


Selenium 50 <1  


Silver 100 <10  


Strontium 9,300 90 -160 Limited data since 2008 


Sulfate 500 mg/L 28 – 58 mg/L Limited data since 2008 


TDS 500 mg/L 160 – 300 mg/L Limited data since 2008 


Thallium 2 <2  


Vanadium 63 <10 No data since 8/2011 


Zinc 2,000 <10 No data since 8/2011 
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Table 2-5: Allen Fossil Plant, Well P5. Sampled 8 times between March 2004 and February 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <200 Limited data since 2008 


Antimony 6  <3  


Arsenic 10  2.7 – 4.5  


Barium 2,000  255 – 2,40049  


Beryllium 4  <2  


Boron 3,000 220 – 300 Limited data since 2008 


Cadmium 5 <0.5  


Chloride 250 mg/L 15 – 23 mg/L Limited data since 2008 


Chromium 100 <1 – 8.9  


Cobalt 4.7 <1 No data since 8/2011 


Copper 1,300 <10 No data since 8/2011 


Fluoride 4,000 150 – 200  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 470 – 710 Limited data since 2008 


Mercury 2 <0.2  


Molybdenum 40 <20 Limited data since 2008 


Nickel 100 <1 – 9.9  


Nitrate 10,000 <100  


Selenium 50 <1  


Silver 100 <10  


Strontium 9,300 150 – 260 Limited data since 2008 


Sulfate 500 mg/L 23 – 51 ug/L Limited data since 2008 


TDS 500 mg/L 200 – 305 mg/L Limited data since 2008 


Thallium 2 <2  


Vanadium 63 <10 No data since 8/2011 


Zinc 2,000 <10 – 13 No data since 8/2011 


 


 


 


                                                 
49


 Although TVA reported a barium concentration of 2,400 mg/L in well P5 in 


February 2013, above the MCL of 2,000 mg/L, there are several reasons to suspect 


laboratory error.  First, this is the only instance, at least in the data that we have 


on file, that barium in a TVA well has exceeded the MCL.  Second, historical data 


for well P5 never exceeded 500 mg/L.  Finally, data for the other pollutants 


measured in well P5 were consistent with historical data for that well. 


Table 2-6: Allen Fossil Plant, Well P6. Sampled 6 times between February 2011 and February 
2013.50 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 190 Limited data 


Antimony 6  <1  


Arsenic 10  15 – 43  


Barium 2,000  220 – 490  


Beryllium 4  <2  


Boron 3,000 500 – 2,100  


Cadmium 5 <0.5  


Chloride 250 mg/L 13 – 14 mg/L  


Chromium 100 <1 – 4.4  


Cobalt 4.7 <1  


Copper 1,300 <1 – 1.1  


Fluoride 4,000 <100 – 330  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 580 – 870  


Mercury 2 <0.2  


Molybdenum 40 3.8 – 4.0 Limited data 


Nickel 100 1.3 – 4.4  


Nitrate 10,000 <100 – 180  


Selenium 50 <1  


Silver 100 <0.5  


Strontium 9,300 270 – 620 Limited data 


Sulfate 500 mg/L 44 – 89 mg/L  


TDS 500 mg/L 270 – 510 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 <10 – 24  


 


 


 


                                                 
50


 Arsenic was measured 7 times: 2/2011, 4/2011, 8/2011, 11/2011, 1/2012, 8/2012, and 


2/2013. 
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3 Bull Run Fossil Plant 


Background 


The Bull Run Fossil Plant is located at the confluence of the Clinch River and Bull Run Creek 


outside of Oak Ridge, TN.  TVA has been operating a single large unit at Bull Run since 1967.  


The original complex of ponds along the Clinch River has changed significantly over time.  The 


area now known as Bottom Ash Area 1 was originally a fly ash pond; TVA filled it with bottom 


ash in 1985, and has been stacking bottom ash in the area since then.51  Area 2A, Ash Pond 2, 


and the Stilling Pond were originally one large ash pond that TVA started using in 1971.52  The 


stilling pond was separated from the rest of the pond in 1976.  Area 2A was separated from the 


rest of the pond in 1981.  TVA disposed of wet fly ash in Area 2A until 1989, then disposed of 


dry bottom ash there until 2004, and ultimately converted it to a gypsum disposal area in 2006-


2008.  Ash Pond 2 is now used as a fly ash settling pond, and also receives discharges from the 


coal yard runoff and metal cleaning ponds and overflow from the gypsum area (2A).  The Dry 


Fly Ash Stack (landfill) has been in operation since 198253.  TVA used the East/West Dredge Cell 


for dredged fly ash disposal from 1981 to 1995; it is currently inactive.54 


Monitoring 


There are currently 12 wells monitoring groundwater at Bull Run.  Four wells surround the Dry 


Fly Ash Landfill, five wells monitor the gypsum and ash landfills along the Clinch River, and three 


wells, installed in 2010 as part of the USWAG voluntary monitoring plan, are located along the 


edges of the ash ponds (see figure 3-6).  Well 45R, a downgradient well at the Dry Fly Ash 


Landfill, replaced well 45 in 2009.  Note that the upgradient well at the Dry Fly Ash Landfill is 


well “I” (eye), while the upgradient well at the gypsum/ash landfill is well “1.”  Our files include 


groundwater data from 2008-2012. 


 


Wells around the Dry Fly Ash Landfill show a clear pattern of ash-related contamination.  Since 


2008, boron concentrations in downgradient well 45R have been much higher than the 


concentrations in upgradient well I (consistently <200 ug/L), higher than the Child Health 


Advisory of 300 ug/L (see Fig. 3-1), and increasing.  The same pattern is evident with 


molybdenum (Fig. 3-2).  Manganese and sulfate concentrations in wells 45 and 45R have also 


been higher than background and higher than upgradient concentrations.  Despite the clear 


                                                 
51


 Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Tennessee, Appendix C, Bull Run Fossil 
Plant, Bottom Ash Disposal Area, page 1 (June 24, 2009). 
52


 Id. at Fly Ash pond Area 2, page 1. 
53


 Id. at Dry Flay Ash Stack, page 1. 
54


 Id. at East/West Dredge Cell, page 1. 
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evidence of a problem, and despite the fact that boron and molybdenum concentrations were 


getting progressively worse in well 45R, all four of these pollutants were dropped from 


monitoring in 2010.  TVA measured these pollutants again in May 2013, and results show that 


the levels of boron and molybdenum continue to increase. 


 


Wells downgradient of the gypsum and ash landfills along the river (wells 47 – 50) also show 


evidence of contamination, including unsafe concentrations of cobalt, manganese, 


molybdenum, and sulfate.  All wells have consistently shown unsafe levels of manganese.  


Manganese concentrations in upgradient well 1, however, are even higher than those in 


downgradient wells, suggesting a natural or man-made source other than the landfills.  Cobalt 


concentrations in downgradient well 48 (see Fig. 3-3) were high enough to warrant an 


investigation by TVA in 2009.  That investigation came to the unsatisfying conclusion that “ash 


and or gypsum leachate may not be the source or only source of cobalt in well 48.”55  In fact, it 


is quite likely that the ash landfill is the cause of the problem – downgradient wells have higher 


cobalt concentrations than the upgradient well, and the concentrations of cobalt in ash samples 


(mean of 64 mg/kg) were much higher than concentrations in soil samples (means of 9.0 – 12.7 


mg/kg).56  Although cobalt concentrations in wells 47 and 48 have declined since 2008, they 


remain unsafe.  


 


Well 49 shows clear evidence of increasing contamination.  TVA omitted manganese, strontium, 


sulfate, and TDS from monitoring in 2010-2012, but results from 2013 confirm they have all 


been increasing with a consistent pattern:  Figure 3-4 plots the increase of each pollutant 


relative to its concentration in February 2008, and it shows that all of these pollutants have 


been increasing in parallel.  Cobalt, which has been consistently monitored over this period, fits 


the same pattern.  Other pollutants have not been increasing but nevertheless reflect ongoing 


contamination:  Boron concentrations have been stable at concentrations (1.8 – 2.3 mg/L) 


much higher than background (<0.2 mg/L).  Molybdenum concentrations in well 49 have been 


declining over this period, from 700 to 410 ug/L, but remain 10 times higher than the Lifetime 


Health Advisory of 40 ug/L. 


Groundwater around the ash ponds has only recently been monitored, and not always for the 


full range of pollutants.  The limited data show arsenic above the MCL in well 52 in addition to 


manganese concentrations slightly above the lifetime health advisory in wells 51 and 52.


                                                 
55


 TVA, Bull Run Fossil Plant Gypsum/Coal-Ash Landfill Cobalt Investigation Report (Oct. 2, 2009). 
56


 Id.  Cobalt concentrations from gypsum samples were nondetect (<0.5 mg/kg), suggesting that the ash, and not 
the gypsum, is the source of the cobalt. 
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Figure 3-1: Boron concentrations (ug/L) in wells around the Bull Run Fossil Plant Dry Fly Ash Landfill 


(hollow data points are nondetect at <200 ug/L). 


 


Figure 3-2: Molybdenum concentrations (ug/L) in wells around the Bull Run Fossil Plant Dry Fly Ash 
Landfill (hollow data points are nondetect at <2 or <5 ug/L). 
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Figure 3-3: Cobalt concentrations (ug/L) in wells around the Bull Run Fossil Plant Gypsum and Fly Ash 
Landfill (hollow data points are nondetect at <1 or <10 ug/L). 
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Figure 3-4: Increase of selected pollutants in Well 49.  The Y axis reflects the ratio of the concentration 
of each pollutant on various dates to the same pollutant’s concentration in February 2008.  The figure 
shows that all of these pollutants roughly tripled in concentration between 2008 and 2013. 
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Data Gaps 
 


1.  Discontinued monitoring of coal ash indicators.  TVA’s groundwater reports suggest that 


TVA and TDEC deliberately dropped most coal ash indicators from monitoring in recent years.57  


Aluminum, boron, chloride, manganese, molybdenum, strontium, sulfate, and TDS were all 


dropped from site-wide monitoring after May 2010, aside from one initial round of sampling at 


two of the three ash pond wells in May 2011.  TVA measured these pollutants again in 2013, 


but only in some wells.  This lack of monitoring is troubling for two reasons; not only are these 


pollutants associated with coal ash leachate,58 they are also found at high concentrations in 


downgradient wells at Bull Run, and in the case of boron and molybdenum in well 45R, have 


been steadily increasing.  


2. Unmonitored areas.  The East/West Dredge Cell is unmonitored.  We do not have 


historical data for this area on file, and there is no way of knowing the extent of any 


contamination. 


3.  Shifting groundwater protection standards.  Although not strictly a data gap, the 


inconsistent selection of Groundwater Protection Standards (GWPSs) for cobalt obscures the 


contamination at the gypsum landfill.  Table 3-1, below, lists the various GWPSs that have been 


applied to the two Bull Run landfill areas along with the Upper Prediction Intervals (UPLs) used 


as the upper bound on assumed background concentrations.  GWPSs have ranged from 4.7 to 


55, they have been alternately health-based (Regional Screening Levels) and background-based 


(UPLs), and they have rarely been consistent between landfills.  Moreover, they have not 


always been applied – TVA stopped comparing cobalt to any standards in 2011.  This shifting 


benchmark means that cobalt, which has consistently exceeded the health-based Regional 


Screening Level in well 48, is not routinely flagged as an issue in the groundwater reports.  TDEC 


has the authority to require TVA to apply a strict groundwater protection standard, and it has 


occasionally done so.  It should, in the future, routinely require TVA to demonstrate compliance 


with the cobalt Regional Screening Level of 4.7 ug/L.  


 
 
 
 


                                                 
57


 It may be the case that TVA is measuring more than they report; our conclusions are based on what was 
provided to us in public record requests.  
58


 See, e.g., U.S. EPA co-proposed Subtitle D coal ash regulations, which would have made boron, chloride, sulfate, 
and TDS, among others, “detection monitoring” parameters, and would have included aluminum, boron, chloride, 
manganese, molybdenum, sulfate, and TDS among the “assessment monitoring” parameters.  75 Fed. Reg. 35128, 
35253 (June 21, 2010).  See also TVA, Groundwater Monitoring Report – Allen Fossil Plant – February 2008, at 2 
(Aug. 22, 2008) (identifying boron and sulfate as “ash leachate analytes.” 
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Table 3-1: Regional Screening Levels (RSLs), Upper Prediction Limits (UPLs), and Groundwater Protection 
Standards (GWPSs) for cobalt at the two Bull Run landfills over time.  Empty cells reflect groundwater 
reports that failed to identify RSLs, UPLs, or GWPSs.     


Date RSL 
Dry fly ash landfill Gypsum area 2A 


UPL (ug/L) GWPS (ug/L) UPL (ug/L) GWPS (ug/L) 


Feb. 2008 - No report on file - - 


May 2008 - 2259 - - - 


Nov. 2008 - 22 - No report on file 


May 2009 - 22 - 3760 37 


Nov. 2009 11 22 - 35 35 


Feb. 2010 11 22 22 No report on file 


May 2010 11 22 22 55 55 


Nov. 2010 11 1061 11 53 53 


May 2011 11 10 11 28.5 1162 


Nov. 2011 4.7 10 4.7 44.7 - 


May 2012 - - - - - 


Nov. 2012 - 10 - No report on file 


May 2013 - 10 - 38.4 - 


 


Failure to regulate 


As described above, TVA and TDEC have routinely omitted coal ash indicators from 


groundwater monitoring, and have stopped comparing cobalt to any kind of regulatory 


standard.  These could not have been arbitrary decisions.  Boron, cobalt, manganese, 


molybdenum, and sulfate had all been observed at unsafe concentrations in one or more on-


site wells.  Rather than dealing with known contamination, however, TVA and TDEC chose to 


ignore the problem for two years and leave the source of the problem in place. 


  


                                                 
59


 Although this report generally used intrawell UPLs, TVA describes the cobalt UPL of 22 ug/L as the “assumed UPL 
equal to 90


th
 percentile of TVA valley-wide groundwater measurements.” TVA, Bull Run Fossil Plant  Dry Fly Ash 


Disposal Facility Groundwater Monitoring Report – May 2008, 3 (June 25, 2008). 
60


 Calculated on an interwell basis; this value represents the upper confidence limit on data from background well 
1 between August 2006 and the date of each report. 
61


 Based on data from background well I, June 2000 – date of report.  
62


 Set at the RSL level “at the request of TDEC regulator over the site.” TVA, Bull Run Fossil Plant Gypsum/Coal Ash 
Landfill Groundwater Assessment Monitoring Report – May 2011, 3 (June 24, 2011). 
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Figure 3-6: Groundwater wells at Bull Run Fossil Plant (approximate locations) 
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Table 3-2: Bull Run Fossil Plant, Well 10-51. Sampled 5 times between May 2011 and May 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 2,000 No data since 5/2011 


Antimony 6  <1  


Arsenic 10  <5  


Barium 2,000  69 – 81  


Beryllium 4  <1  


Boron 3,000 <200 No data since 5/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 3.3 mg/L No data since 5/2011 


Chromium 100 <2 – 4.4  


Cobalt 4.7 <1 – 1.5 No data since 5/2012 


Copper 1,300 <2 – 2.4 No data since 5/2012 


Fluoride 4,000 <100 No data prior to 5/2012 


Lead 15 <1 – 1.6  


Lithium 31  No data 


Manganese 300 400 No data since 5/2011 


Mercury 2 <0.2  


Molybdenum 40 9 No data since 5/2011 


Nickel 100 1.9 – 6.0  


Nitrate 10,000 <100  


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300 110 No data since 5/2011 


Sulfate 500 mg/L 11 mg/L No data since 5/2011 


TDS 500 mg/L 310 mg/L No data since 5/2011 


Thallium 2 <1  


Vanadium 63 <2 – 4.4 No data since 11/2011 


Zinc 2,000 <10 – 10 No data since 11/2011 


 


 


 


 


 


 


 


Table 3-3: Bull Run Fossil Plant, Well 10-52. Sampled 5 times between May 2011 and May 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 750 No data since 5/2011 


Antimony 6  <1  


Arsenic 10  22 – 31  


Barium 2,000  27 –510  


Beryllium 4  <1 – 1.8  


Boron 3,000 <200 No data since 5/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 5 mg/L No data since 5/2011 


Chromium 100 <2 – 3.5  


Cobalt 4.7 1.6 – 2.8 No data since 5/2012 


Copper 1,300 <2 No data since 5/2012 


Fluoride 4,000 170 No data prior to 5/2012 


Lead 15 <1 – 1.6  


Lithium 31  No data 


Manganese 300 360 No data since 5/2011 


Mercury 2 <0.2  


Molybdenum 40 9 No data since 5/2011 


Nickel 100 1.7 – 4.2  


Nitrate 10,000 <100  


Selenium 50 <1 – 4.2  


Silver 100 <1 – 5.3  


Strontium 9,300 280 No data since 5/2011 


Sulfate 500 mg/L <5 mg/L No data since 5/2011 


TDS 500 mg/L 395 mg/L No data since 5/2011 


Thallium 2 <1  


Vanadium 63 2.2 – 2.5 No data since 11/2011 


Zinc 2,000 <10 – 19 No data since 11/2011 
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Table 3-4: Bull Run Fossil Plant, Well S. Sampled 4 times between November 2011 and May 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  <5  


Barium 2,000  49 – 59  


Beryllium 4  <1  


Boron 3,000  No data 


Cadmium 5 <0.5 – 0.6  


Chloride 250 mg/L  No data 


Chromium 100 <2  


Cobalt 4.7 1.1 No data since 5/2012 


Copper 1,300 <2 No data since 5/2012 


Fluoride 4,000 <100 No data prior to 5/2012 


Lead 15 <1  


Lithium 31  No data 


Manganese 300  No data 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 3.1 – 4.5  


Nitrate 10,000 <100 No data prior to 5/2012 


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300  No data 


Sulfate 500 mg/L  No data 


TDS 500 mg/L  No data  


Thallium 2 <1  


Vanadium 63 <2 No data since 11/2011 


Zinc 2,000 <10 – 19 No data since 11/2011 


 


 


 


 


 


 


 


Table 3-5: Bull Run Fossil Plant, Gypsum/Bottom Ash landfills, Well BRF-1. Sampled 11 times 
between February 2008 and May 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 3,800 (decreasing) No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  1.8 – 5.0  


Barium 2,000  <2 – 1,86763  


Beryllium 4  <2  


Boron 3,000 <200 No data 5/2010-11/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 3.2 – 4.8 mg/L No data 5/2010-11/2012 


Chromium 100 <10  


Cobalt 4.7 1.1 – 12 (decreasing) No data 5/2010-11/2012 


Copper 1,300 <10 No data 5/2010-11/2012 


Fluoride 4,000 <100 – 240  


Lead 15 <5  


Lithium 31  No data 


Manganese 300 19,000 – 22,000 No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 <10 No data 5/2010-11/2012 


Nickel 100 <5  


Nitrate 10,000 <100  


Selenium 50 <5  


Silver 100 <1 – 10  


Strontium 9,300 190 – 210 No data 5/2010-11/2012 


Sulfate 500 mg/L <5 – 15 No data 5/2010-11/2012 


TDS 500 mg/L 220 – 260 No data 5/2010-11/2012 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 83  


 


  


                                                 
63


 TVA reported barium concentrations of <0.002 mg/L in November 2010 and November 


2011.  These may have been typographical errors; aside from these two nondetects, data 
have ranged from 1.4 mg/L to 1.9 mg/L. 
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Table 3-6: Bull Run Fossil Plant, Gypsum/Bottom Ash landfills, Well BRF-47. Sampled 11 
times between February 2008 and May 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 280 – 3,700 (decreasing) No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  1.7 – 6.1  


Barium 2,000  23 – 48  


Beryllium 4  <2  


Boron 3,000 1,750 – 2,600 No data 5/2010-11/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 3 – 12 mg/L No data 5/2010-11/2012 


Chromium 100 <10  


Cobalt 4.7 6 – 31  


Copper 1,300 <2 – 5  


Fluoride 4,000 <100 – 270 No data 5/2010-11/2012 


Lead 15 <5  


Lithium 31  No data 


Manganese 300 3,400 – 6,300 (decreasing) No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 22 – 50 No data 5/2010-11/2012 


Nickel 100 3 – 16  


Nitrate 10,000 <100 No data 5/2010-11/2012 


Selenium 50 <1 – 1.8  


Silver 100 <1 – 10  


Strontium 9,300 2.3 – 3.5 No data 5/2010-11/2012 


Sulfate 500 mg/L 580 – 1,000 mg/L, decreasing No data 5/2010-11/2012 


TDS 500 mg/L 1,000 – 1,500 mg/L  No data 5/2010-11/2012 


Thallium 2 <5  


Vanadium 63 <10  


Zinc 2,000 52 – 120   


 


 


 


 


 


 


 


Table 3-7: Bull Run Fossil Plant, Gypsum/Bottom Ash landfills, Well BRF-48. Sampled 11 
times between February 2008 and May 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 900 – 10,000 No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  <1 – 2.9   


Barium 2,000  27 – 71  


Beryllium 4  <2  


Boron 3,000 1,200 – 2,100 No data 5/2010-11/2012 


Cadmium 5 <0.5 – 1.1  


Chloride 250 mg/L 2.0 – 3.8 mg/L No data 5/2010-11/2012 


Chromium 100 <2 – 11  


Cobalt 4.7 17 – 100  


Copper 1,300 <2 – 7.4  


Fluoride 4,000 100 – 230 No data 5/2010-11/2012 


Lead 15 <1 – 5.5  


Lithium 31  No data 


Manganese 300 9,200 – 18,000 No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 <5 – 6 No data 5/2010-11/2012 


Nickel 100 17 – 43  


Nitrate 10,000 <100 No data 5/2010-11/2012 


Selenium 50 <1 – 1.6  


Silver 100 <10  


Strontium 9,300 3.2 – 6.3 No data 5/2010-11/2012 


Sulfate 500 mg/L 1,400 – 1,800 mg/L  No data 5/2010-11/2012 


TDS 500 mg/L 2,000 – 2,600 mg/L  No data 5/2010-11/2012 


Thallium 2 <1 – 1  


Vanadium 63 <2 – 18  


Zinc 2,000 <10 – 55   


  







43 


 


Table 3-8: Bull Run Fossil Plant, Gypsum/Bottom Ash landfills, Well BRF-49. Sampled 11 
times between February 2008 and May 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 110 – 400 No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  1.4 – 6.1  


Barium 2,000  38 – 74  


Beryllium 4  <2  


Boron 3,000 1,800 – 2,300 No data 5/2010-11/2012 


Cadmium 5 <0.5 – 2.0  


Chloride 250 mg/L 1.6 – 38 mg/L No data 5/2010-11/2012 


Chromium 100 <10  


Cobalt 4.7 <10 (increasing)64  


Copper 1,300 <2  


Fluoride 4,000 1,200 – 1,600 No data 5/2010-11/2012 


Lead 15 <5  


Lithium 31  No data 


Manganese 300 3,000 – 9,200 No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 410 – 700 No data 5/2010-11/2012 


Nickel 100 1.2 – 20  


Nitrate 10,000 <100 No data 5/2010-11/2012 


Selenium 50 <1  


Silver 100 <10  


Strontium 9,300 1.8 – 4.5 No data 5/2010-11/2012 


Sulfate 500 mg/L 220 – 740 mg/L No data 5/2010-11/2012 


TDS 500 mg/L 250 – 1,400 mg/L  No data 5/2010-11/2012 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 13   
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 Cobalt was reported as nondetect at <10 ug/L in two sampling events in 2008 and 2009.  


Positive detections show an increasing trend, from 1.4 ug/L in May 2008 to 4.1 ug/L in May 
2013.     


Table 3-9: Bull Run Fossil Plant, Gypsum/Bottom Ash landfills, Well BRF-50. Sampled 11 
times between February 2008 and May 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 2,800 (decreasing) No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  2.4 – 4.4  


Barium 2,000  <2 – 360   


Beryllium 4  <2  


Boron 3,000 <200 No data 5/2010-11/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 2.3 – 5.3 mg/L No data 5/2010-11/2012 


Chromium 100 <10  


Cobalt 4.7 <1 – 13  


Copper 1,300 <2  


Fluoride 4,000 <100 – 170 No data 5/2010-11/2012 


Lead 15 <5  


Lithium 31  No data 


Manganese 300 2,700 – 4,700 No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 <2 – 6 No data 5/2010-11/2012 


Nickel 100 1.3 – 6.8  


Nitrate 10,000 <100 No data 5/2010-11/2012 


Selenium 50 <1 – 9.9  


Silver 100 <10  


Strontium 9,300 170 – 350 No data 5/2010-11/2012 


Sulfate 500 mg/L 21 – 35 mg/L No data 5/2010-11/2012 


TDS 500 mg/L 310 – 640 mg/L  No data 5/2010-11/2012 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <30   
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Table 3-10: Bull Run Fossil Plant, Dry Ash Disposal Facility, Well 45. Sampled 4 times 
between May 2008 and May 2009, then replaced by Well 45R (next page). 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 130  


Antimony 6  <1  


Arsenic 10  3.4 – 5.6  


Barium 2,000  43 – 62 (decreasing)   


Beryllium 4  <2  


Boron 3,000 3,200 – 4,200  


Cadmium 5 <0.5  


Chloride 250 mg/L 5.3 – 6.9 mg/L  


Chromium 100 <1 – 4.6  


Cobalt 4.7 2.0 -2.4  


Copper 1,300 <1 – 3.4  


Fluoride 4,000 <100 - 150  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 9,400 – 10,000  


Mercury 2 <0.2  


Molybdenum 40 <5 – 11  


Nickel 100 9.3 – 12.0 (decreasing)  


Nitrate 10,000 <100  


Selenium 50 <1 – 9.8  


Silver 100 <0.5  


Strontium 9,300 450 – 520  


Sulfate 500 mg/L 420 – 910 mg/L  


TDS 500 mg/L 1,600 – 1,700 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 13  


 


 


 


 


 


 


 


Table 3-11: Bull Run Fossil Plant, Dry Ash Disposal Facility, Well 45R. Sampled 12 times 
between November 2008 and May 2013.  This well replaced Well 45 (previous page). 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 3,100 (decreasing) No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  4.1 – 8.9  


Barium 2,000  31 – 110  


Beryllium 4  <1065  


Boron 3,000 12,000 – 18,000 (increasing) No data 5/2010-11/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 8.2 – 22 mg/L  


Chromium 100 <10  


Cobalt 4.7 <1066  


Copper 1,300 <2 – 13  


Fluoride 4,000 <100 – 160 No data since 5/2010 


Lead 15 <1 – 2.7  


Lithium 31  No data 


Manganese 300 5,300 – 7,800 No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 21 – 180 (increasing) No data 5/2010-11/2012 


Nickel 100 1 – 17  


Nitrate 10,000 <100 No data 5/2010-11/2012 


Selenium 50 <1 – 29  


Silver 100 <10  


Strontium 9,300 1,900 – 3,600 (increasing)   No data 5/2010-11/2012 


Sulfate 500 mg/L 800 – 2,200 mg/L No data 5/2010-11/2012 


TDS 500 mg/L 2,600 – 3,500 mg/L No data 5/2010-11/2012 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 19  
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 Of the ten measurements on file, five were reported with a detection limit of 5 ug/L, and 


one with a detection limit of 10 ug/L.  Since these are higher than the MCL for beryllium (4 
ug/L), they are not sufficient to demonstrate the absence of an exceedance.  On the other 
hand, beryllium has consistently been below detection, and half of the measurements that 
we have on file used detection limits of 1 or 2 ug/L. 
66 One of the ten measurements on file for this well reported that cobalt was undetected with 
a detection limit of 10 ug/L, which is not adequate to detect concentrations above the 
Regional Screening Level (RSL) of 4.7 ug/L.  The nine remaining measurements were below 
the RSL, however, with an average of 2.3 ug/L, and so there is little evidence that cobalt levels 
in this well are unsafe.   
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Table 3-12: Bull Run Fossil Plant, Dry Ash Disposal Facility, Well G. Sampled 12 times 
between May 2008 and May 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  <1 – 1.0   


Barium 2,000  29 – 65  


Beryllium 4  <567  


Boron 3,000 <200 – 3,300 No data 5/2010-11/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 7.4 – 9.4 mg/L  


Chromium 100 <10  


Cobalt 4.7 <1068  


Copper 1,300 <1 – 2.4  


Fluoride 4,000 <100 – 140 No data since 5/2010 


Lead 15 <1  


Lithium 31  No data 


Manganese 300 5 – 140 No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 <2 – 100 No data 5/2010-11/2012 


Nickel 100 1.4 – 47  


Nitrate 10,000 <100 – 100 No data 5/2010-11/2012 


Selenium 50 <1 – 3.7  


Silver 100 <10  


Strontium 9,300 0.17 – 0.48 No data 5/2010-11/2012 


Sulfate 500 mg/L 51 – 520 mg/L No data 5/2010-11/2012 


TDS 500 mg/L 275 – 1,000 mg/L No data 5/2010-11/2012 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 12  
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 Of the ten measurements on file, three were reported with a detection limit of 5 ug/L.  


Since this is higher than the MCL for beryllium (4 ug/L), it is not sufficient to demonstrate the 
absence of an exceedance.  On the other hand, beryllium has consistently been undetected, 
and seven of the ten measurements had detection limits of 3 ug/L or less. 
68


 One of the ten measurements on file for this well indicated that cobalt was undetected 


with a detection limit of 10 ug/L, which is not adequate to detect concentrations above the 
Regional Screening Level (RSL) of 4.7 ug/L.  The nine remaining measurements were 
undetected at <1 ug/L, and so there is no evidence that cobalt levels in this well are unsafe.   


Table 3-13: Bull Run Fossil Plant, Dry Ash Disposal Facility, Well I. Sampled 12 times between 
May 2008 and May 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 165 – 2,500  No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  59 – 69  


Beryllium 4  <569  


Boron 3,000 <200 No data 5/2010-11/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 12 – 21 mg/L (increasing)  


Chromium 100 <10  


Cobalt 4.7 <1070  


Copper 1,300 <2  


Fluoride 4,000 <100 – 120 No data since 5/2010 


Lead 15 <1  


Lithium 31  No data 


Manganese 300 <10 – 27 No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 <5 No data 5/2010-11/2012 


Nickel 100 1.1 – 2.5  


Nitrate 10,000 <100 – 380 No data 5/2010-11/2012 


Selenium 50 <1 – 1.2  


Silver 100 <10  


Strontium 9,300 0.17 – 0.20 No data 5/2010-11/2012 


Sulfate 500 mg/L <5 mg/L No data 5/2010-11/2012 


TDS 500 mg/L 280 – 325 mg/L No data 5/2010-11/2012 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 36  
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 Of the ten measurements on file, three were reported with a detection limit of 5 ug/L.  


Since this is higher than the MCL for beryllium (4 ug/L), it is not sufficient to demonstrate the 
absence of an exceedance.  On the other hand, beryllium has consistently been undetected, 
and seven of the ten measurements had detection limits of 2 ug/L or less. 
70


 One of the ten measurements on file for this well indicated that cobalt was undetected 


with a detection limit of 10 ug/L, which is not adequate to detect concentrations above the 
Regional Screening Level (RSL) of 4.7 ug/L.  The nine remaining measurements were 
undetected at <1 ug/L, and so there is no evidence that cobalt levels in this well are unsafe.   
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Table 3-14: Bull Run Fossil Plant, Dry Ash Disposal Facility, Well J. Sampled 12 times between 
May 2008 and May 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 810 No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  49 – 120  


Beryllium 4  <571  


Boron 3,000 <200 – 1,300 No data 5/2010-11/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 3.8 – 17 mg/L  


Chromium 100 <10  


Cobalt 4.7 <1072  


Copper 1,300 <2  


Fluoride 4,000 <100 – 130 No data since 5/2010 


Lead 15 <5  


Lithium 31  No data 


Manganese 300 <2 – 140 No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 <5 No data 5/2010-11/2012 


Nickel 100 1.8 – 5.5  


Nitrate 10,000 <100 No data 5/2010-11/2012 


Selenium 50 <1 – 8  


Silver 100 <10  


Strontium 9,300 0.36 – 0.51 No data 5/2010-11/2012 


Sulfate 500 mg/L 290 – 440 mg/L No data 5/2010-11/2012 


TDS 500 mg/L 320 – 870 mg/L No data 5/2010-11/2012 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 12.5   
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 Of the ten measurements on file, three were reported with a detection limit of 5 ug/L.  


Since this is higher than the MCL for beryllium (4 ug/L), it is not sufficient to demonstrate the 
absence of an exceedance.  On the other hand, beryllium has consistently been undetected, 
and seven of the ten measurements had detection limits of 2 ug/L or less. 
72


 One of the ten measurements on file for this well indicated that cobalt was undetected 


with a detection limit of 10 ug/L, which is not adequate to detect concentrations above the 
Regional Screening Level (RSL) of 4.7 ug/L.  The nine remaining measurements were 
undetected at <1 ug/L, and so there is no evidence that cobalt levels in this well are unsafe.   
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4 Colbert Fossil Plant 


Background 


The Colbert Fossil Plant is located outside of Muscle Shoals, Alabama on the Tennessee River.  A 


small tributary, Cane Creek, runs northwest through the site before mixing with Colbert’s 


cooling water discharge and eventually emptying into the river.  TVA has been operating four 


units at the site since the 1950s, and added a fifth unit in the early 1960s.  The original ash 


pond, Ash Pond 1, was located at the far northwest corner of the site.  TVA stopped sluicing ash 


to the pond in 1975, but may have dry-stacked ash in the area during the 1980s.73  Ash Pond 4 


was built in 1972, and then raised by 20 feet in 1984.  Ash Pond 5 was built in 1984; sinkholes 


formed shortly after TVA started filling the pond, so TVA abandoned the northwest part of the 


area and used the southeast part to dispose of ash dredged from Ash Pond 4.  In 1990, TVA 


started dry-stacking ash in the southeast part of Ash Pond 5, which is now known as the Dry Fly 


Ash Landfill.  The Metal Cleaning Pond was built in the early 1980s and used until 2007.74  A 


chemical treatment pond just north of the Metal Cleaning Pond was closed in 1993.75 


Colbert sits atop karst bedrock characterized by dissolved cavities.  As described in one 


groundwater monitoring report, “[e]vidence of karst terrain is abundant with numerous 


sinkholes across the site and several caves along the river bluff.”76  This kind of terrain presents 


an ongoing risk that the coal ash disposal areas (or other areas) will suffer local collapses.  TVA 


has long known about this risk: A 1982 memorandum regarding the future Ash Pond 5 noted 


that “[s]udden collapse of a small portion of the soil layer overlying the cavernous limestone 


could occur,” but that it was “impossible to predict when or where they might occur.”77  


Consultants recognized that Colbert posed a “moderate risk to water resources” as early as 


1987.78   


As predicted, Colbert has experienced a series of sinkhole-related accidents over the years:   


                                                 
73


 Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Alabama, Appendix B – Colbert Fossil 
Plant (June 24, 2009). 
74


 TVA, Pond Assessment Environmental Information: A Summary of Findings, at 1 (Aug. 14, 2009); TVA, Colbert 
Fossil Plant Groundwater Monitoring Report – October 2008, at 8 (Jan. 20, 2009). 
75


 TVA, Colbert Fossil Plant Groundwater Assessment, at 4 (Oct. 1994).  
76


 TVA, Colbert Fossil Plant Groundwater Monitoring Report – October 2008, at 4 (Jan. 20, 2009). 
77


 TVA, Memorandum from M. N. Sprouse to H. S. Fox, Colbert Steam Plant – Additional Ash Disposal Area No. 5 – 
Engineering Report (Dec. 21, 1982);  see also TVA, Geology of the Colbert Steam Plant, at 10 (Nov. 1951) (“[T]he 
major structural features are the small faults and joints, with the solution accompanying these features being of 
more than passing interest.”). 
78


 TVA, Colbert Fossil Plant Groundwater Assessment, at 1 (Oct. 1994). 
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 In October of 1984, as mentioned above, a “sinkhole complex” caused the new Ash 


Pond 5 to drain at a rate of 1 foot per hour;79 this was part of a series of sinkholes in this 


area between 1983 and 1985.80   


 TVA lined the coal yard drainage basin with clay in 1988 after “water level 


measurements in the [basin] indicated subsurface leakage.”81   


 In December of 1991, a meter-wide sinkhole caused the chemical treatment pond to 


lose 2 million liters of water.82   


 In February of 2012, a sinkhole caused process water from the coal unloading area to 


drain into the river, causing a 150-foot plume.83 


The Colbert ash disposal areas have also contaminated local groundwater:  Monitoring during 


the 1980s and 1990s revealed that “[g]roundwater in both the bedrock and soil [was] impacted 


near the metal cleaning pond, coal yard drainage basin, and Ash Ponds 4 and 5.”84  A 1994 


report suggested that there were three general areas or types of contamination:  First, wells 


downgradient of the metal cleaning pond and Ash Pond 4 showed evidence of contamination 


that TVA attributed to multiple sources, including high levels of solids, boron, and molybdenum 


attributed to Ash Pond 4, and high pH and sulfate attributed to the chemical treatment pond.85  


Second, groundwater near the coal yard and coal yard drainage basin showed evidence of 


contamination from those sources, including low pH, high sulfate and dissolved solids, and 


“excessive levels of several heavy metals and cadmium.”86  Most of the wells around the coal 


yard drainage basin were abandoned in the late 1990s (see “data gaps” below).  Finally, there 


was some evidence, though not as strong, of contamination from Ash Pond 5.87  More recent 


data are discussed below. 


Overview of recent monitoring 


The groundwater quality database for Colbert is better than for most TVA sites, with data going 


back to 1982, over twenty actively monitored wells (Fig. 4-1), and a complete set of monitored 


parameters (4-2 to 4-26).  Monitoring was originally required under both solid waste and 


NPDES permits.  Alabama exempted coal ash from landfill regulations between 1982 and 


                                                 
79


 TVA, Colbert Steam Plant – Ash Pond 5 Engineering Report, at 1 – 4 (Apr. 1985).  
80


 Letter from TVA to ADEM, Response to Groundwater Incident Number GW 93-6-4 and Notice of Violation (NOV) 
(Oct. 6, 1993).  
81


 TVA, Colbert Fossil Plant Groundwater Assessment, at 1 (Oct. 1994). 
82


 Id. at 4. 
83


 Letter from TVA to ADEM, Tennessee Valley Authority (TVA) – Colbert Fossil Plant (COF) – NPDES Permit No. 
AL0003867 – Sinkhole Development (Feb. 6, 2012).  
84


 TVA, Colbert Fossil Plant Groundwater Assessment, at iii (Oct. 1994). 
85


 Id. at 66. 
86


 Id. at 66 – 70. 
87


 Id. at 68 – 70. 







49 


 


2011,88 but the Alabama Department of Environmental Management (ADEM) continued to 


require monitoring pursuant to a 1993 Notice of Violation.89 


In general, the same issues identified in the 1994 report (see preceding section) continue today.   


 Wells MC1, MC4, MC5A, and MC5C are all west and downgradient of Ash Pond 4 and 


the metal cleaning pond, and they show consistently high levels of antimony, arsenic, 


boron, and molybdenum.  Although the metal cleaning pond may have been partly 


responsible for the contamination, and was closed by TVA, the ash pond is likely to be 


the major cause.  The groundwater flow in this area is to the west and southwest, away 


from the river and toward the boundary of TVA’s property, raising concerns about 


offsite drinking water impacts. 


 


 Wells 17A, 17B, 31A, and 30B are downgradient of Ash Pond 4 to the east and north.  


TVA recently noted that “[i]ron and manganese levels exceed historical range of 


background levels, and therefore likely indicate coal ash contamination at these 


wells.”90   


 


 Wells downgradient of Area 5, an area known to be susceptible to karst-related 


sinkholes, also show evidence of ash-related contamination.91 


Ash Pond 4 is scheduled for final closure in 2020.  The problems related to seeps and leaching 


are likely to continue in the meantime; whether the site continues to present a threat to 


groundwater after closure will depend on how TVA chooses to close the pond.          


Data Gaps 


 The monitoring well network at Colbert, which now consists of 25 wells, in the past 


included 41 or more wells.92  Some of these were offsite private wells that were 


abandoned when the owners connected to public water supplies.93  In 1999, ADEM 


approved the abandonment of five wells surrounding the coal yard drainage basin after 


TVA argued that the wells were redundant or were producing results that were 


                                                 
88


 See 2011 Alabama Laws Act 2011-258 (H.B. 50); Ala. Code §§ 22-27-2 and 22-27-3. 
89


 TVA, Colbert Fossil Plant Groundwater Update – 1999, at 9 (Oct. 1999).  
90


 TVA, Colbert Fossil Plant Groundwater Monitoring Report – April 2012, at 8 (July 5, 2012).  
91


 See, e.g., id. at 8 – 9.  
92


 See TVA, Colbert Fossil Plant Groundwater Update – 1999, at 2 (Oct. 1999) (describing 37 on-site wells and 4 off-
site wells).  
93


 See, e.g., Letter from TVA to ADEM, Groundwater Assessment Update Report – Groundwater Incident 93-6-4 
(Jan. 19, 2000).  The two private wells approved for abandonment in this letter were offsite; one to the far 
northeast, and one just south of the Dry Fly Ash Landfill.  
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“unremarkable/statistically insignificant.”94  In fact, as shown in Table 4-1, some of these 


wells showed clear evidence of contamination from the drainage basin including low pH, 


high sulfate and TDS, and high levels of some metals.  These wells should not have been 


abandoned.  Wells MC2 and MC3, which were located immediately south of the metal 


cleaning pond and showed high levels of antimony, arsenic, boron, and molybdenum, 


were abandoned in 2003 and replaced with wells MC5A and MC5B.95  From what we 


have on file it is not clear why these wells were abandoned. 


Table 4-1: Evidence of contamination from three wells around the coal yard drainage basin, all 
abandoned after 1999 (mean and range of data over stated period).96 


Pollutant 
Threshold 


(see Table 1-1) 


Well CA14 
(6/17/1986-
9/14/1993) 


Well CA18A 
(6/18/1986-
2/25/1997) 


Well CA24A 
(9/27/1989-
9/26/1991) 


pH 6.5-8.5 
(SMCL) 


4.9 
(4.1-5.7) 


6.0 
(5.4-6.4) 


6.5 
(6.1-6.9) 


Sulfate (mg/L) 500 
(DWA) 


1,291 
(130-1,900) 


1,078 
(580-1,900) 


322 
(160-610) 


TDS (mg/L) 500 
(SMCL) 


2,087 
(1,400-3,000) 


1,751 
(930-2,400) 


694 
(390-1,100) 


Aluminum (mg/L) 16.0 
(RSL) 


19.8 
(2.4-56.0) 


0.36 
(0.1-3.4) 


10.1 
(0.1-47.0) 


Cadmium (ug/L) 5.0 
(MCL) 


46.8 
(0.1-101) 


5.4 
(0.2-46) 


2.3 
(0.8-5.7) 


Manganese (mg/L) 0.3 
(LHA) 


63.4 
(27-99.4) 


21.9 
(0.0-34.0) 


13.7 
(8.7-22.0) 


   


 Wells CA9R and CA29BR have not been monitored for key non-metal pollutants, 


including sulfate and chloride, since spring 2010. 


 Many pollutants were not measured in any wells in April 2013 (see 4-2 to 4-26 below).  


It is not clear whether TVA intends to measure these pollutants less frequently or to 


stop measuring them altogether.  For the most part, these were pollutants that have 


never been found at high concentrations at the plant.  Cobalt, however, has been found 


at unsafe levels in several wells, and is a pollutant of concern in the coal ash context.97  


TVA should continue to monitor cobalt on a regular basis.   


                                                 
94


 Letter from TVA to ADEM, Groundwater Assessment Update Report – Groundwater Incident 93-6-4, Enclosure A: 
Groundwater Well Summary (Mar. 6, 1998); Letter from ADEM to TVA, Re: Groundwater Incident GW-93-4 (Mar. 9, 
1999).   
95


 Letter from TVA to ADEM, Groundwater Assessment Monitoring Report (Jan. 8, 2004).  
96


 TVA, Colbert Fossil Plant Groundwater Update – 1999, at A13-A27 (Oct. 1999). 
97


 See, e.g., U.S. EPA, 75 Fed. Reg. 35128, 35145 (June 21, 2010) (identifying cobalt as one of the two “constituents 
with the highest estimated risks for surface impoundments.”). 
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Figure 4-1: Groundwater wells at Colbert Fossil Plant (approximate locations) 
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Table 4-2: Colbert Fossil Plant, Well CA19B. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 170  


Antimony 6  <1  


Arsenic 10  <1 – 3.3  


Barium 2,000  25 – 33 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200 – 240  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 14 – 20 mg/L No data in 4/2013 


Chromium 100 <2 – 9.8  


Cobalt 4.7 <1 – 7.298 No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 <100 – 160 No data in 4/2013 


Lead 15 <1  


Lithium 31 <15  


Manganese 300 <10 – 61  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <5 – 18  


Nickel 100 3.0 – 9.0 No data in 4/2013 


Nitrate 10,000 1,200 – 1,700  


Selenium 50 <1 – 2.3 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 290 – 360  


Sulfate 500 mg/L 190 – 240 mg/L  


TDS 500 mg/L 610 – 720 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 19  
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 The only positive cobalt reading was in October 2011; all other measurements were 


nondetect (<1 ug/L).   


Table 4-3: Colbert Fossil Plant, Well CA11. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 830  


Antimony 6  <1 – 1  


Arsenic 10  <1 – 3.3  


Barium 2,000  16 – 21 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 1.2 – 2.5 No data in 4/2013 


Chromium 100 2.3 – 19.0  


Cobalt 4.7 <1 – 6.5 No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 <100 – 130 No data in 4/2013 


Lead 15 3.3 – 6.6  


Lithium 31 <15  


Manganese 300 <10 – 62  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 13  


Nickel 100 4.4 – 32.0 No data in 4/2013 


Nitrate 10,000 360 – 600  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 140 – 200  


Sulfate 500 mg/L <5 mg/L  


TDS 500 mg/L 290 – 390 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 31  
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Table 4-4: Colbert Fossil Plant, Well CA12A. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 1,900  


Antimony 6  <1 – 5.5  


Arsenic 10  <1 – 1.9  


Barium 2,000  32 – 56 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 1.4 – 3.6 mg/L No data in 4/2013 


Chromium 100 <2 – 6.6  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2 – 3.9  


Fluoride 4,000 120 – 1,200 No data in 4/2013 


Lead 15 3 – 160  


Lithium 31 <15  


Manganese 300 <10 – 32  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 15  


Nickel 100 2.7 – 23.0 No data in 4/2013 


Nitrate 10,000 <100 – 390  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 160 – 260  


Sulfate 500 mg/L 7.4 – 8.9 mg/L  


TDS 500 mg/L 190 – 280 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 66  


 


 


 


 


 


 


 


Table 4-5: Colbert Fossil Plant, Well CA16. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100  


Antimony 6  <1  


Arsenic 10  <1 – 1.6  


Barium 2,000  22 – 37 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200 – 1,200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 4.4 – 7.6 mg/L No data in 4/2013 


Chromium 100 <2 – 4.7  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 <100 No data in 4/2013 


Lead 15 <1  


Lithium 31 <15 – 19  


Manganese 300 <10  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 16  


Nickel 100 <1 – 5.6 No data in 4/2013 


Nitrate 10,000 1,700 – 2,700  


Selenium 50 <1 – 3.2 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 120 – 200  


Sulfate 500 mg/L 11 – 120 mg/L  


TDS 500 mg/L 310 – 500 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 10  


 


  







54 


 


Table 4-6: Colbert Fossil Plant, Well CA17A. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 7,000  


Antimony 6  <1  


Arsenic 10  <1 – 3.4  


Barium 2,000  28 – 73 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 2.7 – 4.7 mg/L No data in 4/2013 


Chromium 100 <2 – 21  


Cobalt 4.7 <1 – 1.3 No data in 4/2013 


Copper 1,300 <2 – 7.2  


Fluoride 4,000 <100 No data in 4/2013 


Lead 15 <1 – 5.7  


Lithium 31 <15  


Manganese 300 <10 – 180  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 6  


Nickel 100 1.3 – 8.9 No data in 4/2013 


Nitrate 10,000 <100 – 840  


Selenium 50 <1 – 1.4 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 29 – 97  


Sulfate 500 mg/L 9.1 – 14.0 mg/L  


TDS 500 mg/L 60 – 120 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2 – 18  


Zinc 2,000 <10 – 56  


 


 


 


 


 


 


 


Table 4-7: Colbert Fossil Plant, Well CA17B. Sampled 5 times between April 2011 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100  


Antimony 6  <1  


Arsenic 10  1.0 – 9.2  


Barium 2,000  18 – 25 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 4.8 – 15 mg/L No data in 4/2013 


Chromium 100 <2 – 4.6  


Cobalt 4.7 6.1 – 19.0 No data in 4/2013 


Copper 1,300 <2 – 2.7  


Fluoride 4,000 <100 – 290 No data in 4/2013 


Lead 15 <1 – 6.2  


Lithium 31 <15 – 20  


Manganese 300 660 – 1,700  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 72  


Nickel 100 12 -24 No data in 4/2013 


Nitrate 10,000 <100  


Selenium 50 <1 – 1.0 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 180 – 840  


Sulfate 500 mg/L 150 – 1,000 mg/L  


TDS 500 mg/L 500 – 1,800 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 12 – 48  
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Table 4-8: Colbert Fossil Plant, Well CA20A. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 40,000  


Antimony 6  <1  


Arsenic 10  <1 – 13  


Barium 2,000  25 – 110 No data in 4/2013 


Beryllium 4  <2 – 3.6 No data in 4/2013 


Boron 3,000 <200 – 440  


Cadmium 5 <0.5 – 0.76 No data in 4/2013 


Chloride 250 mg/L 1.2 – 2.5 mg/L No data in 4/2013 


Chromium 100 <2 – 19  


Cobalt 4.7 <1 – 4.2 No data in 4/2013 


Copper 1,300 <2 – 12  


Fluoride 4,000 <100 No data in 4/2013 


Lead 15 <1 – 8.9  


Lithium 31 <15 – 3299  


Manganese 300 <10 – 420  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 14  


Nickel 100 3.1 – 36 No data in 4/2013 


Nitrate 10,000 2,300 – 4,200  


Selenium 50 <1 – 2.0 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 89 – 140  


Sulfate 500 mg/L 11 – 20 mg/L  


TDS 500 mg/L 250 – 340 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2 – 28  


Zinc 2,000 <10 – 230  
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 Lithium was measured at 32 ug/L in October 2010; all other measurements have been 


nondetect (<15 ug/L). 


Table 4-9: Colbert Fossil Plant, Well CA20B. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100  


Antimony 6  <1 – 1.6  


Arsenic 10  <1 – 3.3  


Barium 2,000  32 – 37 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 1.6 – 1.9 mg/L No data in 4/2013 


Chromium 100 3.1 – 5.2  


Cobalt 4.7 <1 – 4.2 No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 <100 – 100 No data in 4/2013 


Lead 15 <1  


Lithium 31 <15  


Manganese 300 <10  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <150100  


Nickel 100 3.2 – 8.4 No data in 4/2013 


Nitrate 10,000 1,000 – 2,800  


Selenium 50 <1 – 6.2 No data in 4/2013 


Silver 100 <1 – 1.3 No data in 4/2013 


Strontium 9,300 170 – 190  


Sulfate 500 mg/L 16 – 18 mg/L  


TDS 500 mg/L 370 – 390 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 12  
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 One of the five readings since April 2010 was reported as nondetect at <150 ug/L.  This 


detection limit is inadequate to detect exceedances of the Lifetime Health Advisory for 
molybdenum (40 ug/L).  In this case, however, the four earlier readings were all nondetect at 
<5 ug/L, the October 2012 reading was 8.2 ug/L, and the April 2013 reading was <2 ug/L, all 
well below the Lifetime Health Advisory.  
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Table 4-10: Colbert Fossil Plant, Well CA21B. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 4,800  


Antimony 6  <1  


Arsenic 10  <1 – 19  


Barium 2,000  27 – 55 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200 – 9,300  


Cadmium 5 <0.5 – 4.4 No data in 4/2013 


Chloride 250 mg/L 3.3 – 9.6 mg/L No data in 4/2013 


Chromium 100 2.2 – 27  


Cobalt 4.7 <1 – 13 No data in 4/2013 


Copper 1,300 <2 – 12  


Fluoride 4,000 <100 No data in 4/2013 


Lead 15 <1 – 15  


Lithium 31 <15 – 200  


Manganese 300 <10 – 82  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 7 – 180  


Nickel 100 1.8 – 43 No data in 4/2013 


Nitrate 10,000 <100 – 1,700  


Selenium 50 <1 – 4.3 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 200 – 430  


Sulfate 500 mg/L 62 – 360  


TDS 500 mg/L 400 – 820 No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2 – 26  


Zinc 2,000 <10 – 240  


 


 


 


 


 


 


Table 4-11: Colbert Fossil Plant, Well CA22B. Sampled 7 times between April 2010 and 
April.101 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 29,000 (see note)  


Antimony 6  <1  


Arsenic 10  <1 – 1.5  


Barium 2,000  50 – 52 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200 – 7,300 (see note)  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 2.4 – 13 mg/L No data in 4/2013 


Chromium 100 <2 – 9.3  


Cobalt 4.7 <1 – 10 (see note) No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 <100 – 130 No data in 4/2013 


Lead 15 <1 – 1.8  


Lithium 31 <15 – 160 (see note)  


Manganese 300 <10 – 1,700 (see note)  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 88 (see note)  


Nickel 100 3.3 – 11 No data in 4/2013 


Nitrate 10,000 <100  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 250 – 390  


Sulfate 500 mg/L 87 – 420 mg/L  


TDS 500 mg/L 400 – 430 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 16  
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 Sampling results in October 2011 were noticeably different than other dates in that 


aluminum, boron, cobalt, lithium, manganese, and molybdenum all exceeded their respective 
thresholds on this date only; all other dates, including 2012 sampling, showed results for 
these contaminants that were well below their respective thresholds.  
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Table 4-12: Colbert Fossil Plant, Well CA27BR. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 830  


Antimony 6  <2 – 24  


Arsenic 10  <1 – 3.0  


Barium 2,000  22 – 47 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 1.2 – 1.4 mg/L No data in 4/2013 


Chromium 100 <2 – 9.4  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2 – 8.6  


Fluoride 4,000 270 – 3,000 No data in 4/2013 


Lead 15 <1 – 5.6  


Lithium 31 <15  


Manganese 300 <10 – 33  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 6  


Nickel 100 3.1 – 13 No data in 4/2013 


Nitrate 10,000 <100  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 160 – 190  


Sulfate 500 mg/L <5 – 6.1 mg/L  


TDS 500 mg/L 150 – 180 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2 – 3.1  


Zinc 2,000 <10 – 33  


 


 


 


 


 


 


 


Table 4-13: Colbert Fossil Plant, Well CA28B. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 220  


Antimony 6  <1 – 1.3  


Arsenic 10  <1 – 4.8  


Barium 2,000  130 – 160 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 16 – 17 mg/L No data in 4/2013 


Chromium 100 <2  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2 – 3.4  


Fluoride 4,000 <100 – 160 No data in 4/2013 


Lead 15 <1 – 3  


Lithium 31 <15  


Manganese 300 540 – 680  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 13  


Nickel 100 <1 – 4.7 No data in 4/2013 


Nitrate 10,000 <100 – 110  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 180 – 260  


Sulfate 500 mg/L <5 mg/L  


TDS 500 mg/L 360 – 380 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 20  
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Table 4-14. Colbert Fossil Plant, Well CA29AR. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 2,200 (decreasing)  


Antimony 6  <1  


Arsenic 10  <1 – 4.6  


Barium 2,000  30 – 40 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 1,200 – 2,000  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 19 – 33 mg/L No data in 4/2013 


Chromium 100 <2 – 8.2  


Cobalt 4.7 <1 – 3.2 No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 <100 – 110 No data in 4/2013 


Lead 15 <1 – 1.5  


Lithium 31 <15  


Manganese 300 200 – 700  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 32 – 67  


Nickel 100 1.4 – 6.4 No data in 4/2013 


Nitrate 10,000 <100 – 300  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 88 – 110  


Sulfate 500 mg/L 36 – 80 mg/L  


TDS 500 mg/L 190 – 250 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2 – 5.8  


Zinc 2,000 <10 – 15  


 


 


 


 


 


 


 


Table 4.15. Colbert Fossil Plant, Well CA29BR. Sampled 6 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 1,100 (decreasing)  


Antimony 6  <1 – 1.1  


Arsenic 10  <1 – 12  


Barium 2,000  68 – 78 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 690 – 1,100  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 14 mg/L No data since 4/2010 


Chromium 100 <2  


Cobalt 4.7 <1 – 1.8 No data in 4/2013 


Copper 1,300 <2 – 36  


Fluoride 4,000 160 No data since 4/2010 


Lead 15 <1 – 2.7  


Lithium 31 <15 – 15  


Manganese 300 10 – 200  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 48 – 65  


Nickel 100 3.2 – 6.8 No data in 4/2013 


Nitrate 10,000 <100 – 120 No data since 10/2011 


Selenium 50 <1 – 2.9 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 250 – 340  


Sulfate 500 mg/L 36 mg/L No data since 4/2010 


TDS 500 mg/L 250 mg/L No data since 4/2010 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 15 – 93  
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Table 4-16: Colbert Fossil Plant, Well CA30B. Sampled 4 times between April 2011 and 
October 2012. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 200  


Antimony 6  <1  


Arsenic 10  <1 – 2.9  


Barium 2,000  42 – 96 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 2.5 – 4.2 mg/L No data in 4/2013 


Chromium 100 <2 – 280  


Cobalt 4.7 1.2 – 11.0 No data in 4/2013 


Copper 1,300 <2 – 7.8  


Fluoride 4,000 <100 – 140 No data in 4/2013 


Lead 15 <1  


Lithium 31 <15  


Manganese 300 810 – 1,700  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 47  


Nickel 100 10 – 220 No data in 4/2013 


Nitrate 10,000 <100 – 140  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 – 15 No data in 4/2013 


Strontium 9,300 94 – 480   


Sulfate 500 mg/L 69 – 540 mg/L (decreasing)  


TDS 500 mg/L 17.3 – 530 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2 – 7.5  


Zinc 2,000 <10 – 12  


 


 


 


 


 


 


 


Table 4-17: Colbert Fossil Plant, Well CA31A. Sampled 5 times between April 2011 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 100 – 180  


Antimony 6  <1  


Arsenic 10  <1 – 6.9  


Barium 2,000  46 – 95 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 590 – 910  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 25 – 39 mg/L No data in 4/2013 


Chromium 100 <2  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2 – 12  


Fluoride 4,000 <100 No data in 4/2013 


Lead 15 <1  


Lithium 31 <15  


Manganese 300 110 – 650  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 21 – 51  


Nickel 100 1.4 – 3.0 No data in 4/2013 


Nitrate 10,000 <100 – 200  


Selenium 50 <1 – 1.2 No data in 4/2013 


Silver 100 <1 – 14 No data in 4/2013 


Strontium 9,300 140 – 220  


Sulfate 500 mg/L 44 – 92 mg/L  


TDS 500 mg/L 290 – 370 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2 – 4.2  


Zinc 2,000 <10 – 28  
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Table 4-18: Colbert Fossil Plant, Well CA5. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 180 – 8,000  


Antimony 6  <1  


Arsenic 10  <1 – 8.1  


Barium 2,000  36 – 160 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 – 1.3 No data in 4/2013 


Chloride 250 mg/L 1.6 – 2.4 mg/L No data in 4/2013 


Chromium 100 <2 – 18  


Cobalt 4.7 <5102 No data in 4/2013 


Copper 1,300 <2 – 160  


Fluoride 4,000 <100 – 130 No data in 4/2013 


Lead 15 <1 – 100103  


Lithium 31 <15  


Manganese 300 12 – 340  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 5.5  


Nickel 100 6 – 99 No data in 4/2013 


Nitrate 10,000 <100  


Selenium 50 <1 – 2 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 44 – 260  


Sulfate 500 mg/L <5 – 8.5 mg/L  


TDS 500 mg/L 47 – 200 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2 – 13  


Zinc 2,000 <10 – 170  
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 Cobalt has consistently been below the level of detection at this well. The detection limit 


was 5 ug/L on one sampling date (10/20/2010), but cobalt was reported as <1 ug/L on all 
other sample dates. 
103


 Lead was reportedly found at 100 ug/L on 10/20/2010. All other measurements have 


been below the Action Level of 15 ug/L. 


Table 4-19: Colbert Fossil Plant, Well CA6. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 800  


Antimony 6  <1  


Arsenic 10  <1 – 3  


Barium 2,000  340 – 390  No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 480 – 650  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 13 – 15 mg/L No data in 4/2013 


Chromium 100 <2 – 4.7  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 240 – 2,600 No data in 4/2013 


Lead 15 <1  


Lithium 31 57 – 71  


Manganese 300 <10 – 19  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 6.2  


Nickel 100 <1 – 4 No data in 4/2013 


Nitrate 10,000 <100  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 3,400 – 3,800  


Sulfate 500 mg/L 5.2 – 31 mg/L  


TDS 500 mg/L <10 – 340 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 19  
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Table 4-20: Colbert Fossil Plant, Well CA9R. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 200  


Antimony 6  1.9 – 59 (increasing)  


Arsenic 10  <1 – 4.6  


Barium 2,000  47 – 62 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 2,000 – 2,800  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 3.6 mg/L No data since 4/2010 


Chromium 100 <2  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2 – 46  


Fluoride 4,000 1,100 No data since 4/2010 


Lead 15 <1 – 1.2  


Lithium 31 18 – 53  


Manganese 300 <10 – 48  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 18 – 57  


Nickel 100 2.7 – 7.3 No data in 4/2013 


Nitrate 10,000 <100 No data 10/2010-10/2012 


Selenium 50 <1 – 8.8 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 550 – 670  


Sulfate 500 mg/L 110 – 130 mg/L No data 10/2010-10/2012 


TDS 500 mg/L 370 – 390 mg/L Rarely measured104 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 3.4 – 6.3  


Zinc 2,000 <10 – 24  


 


 


 


 


 
 


                                                 
104


 TVA measured TDS in well CA94 in April 2010 and April 2012, but not in the 5 other 


monitoring events represented by this table. 


Table 4-21: Colbert Fossil Plant, Well MC1. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 1,300 – 1,600  


Antimony 6  12 – 15  


Arsenic 10  62 – 76105  


Barium 2,000  12 – 14 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 3,100 – 3,700  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 42 – 53 mg/L No data in 4/2013 


Chromium 100 <2  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 <100 – 120 No data in 4/2013 


Lead 15 <1  


Lithium 31 <15 – 35  


Manganese 300 <10 – 13  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 150 – 180  


Nickel 100 <1.4 – 3.9 No data in 4/2013 


Nitrate 10,000 <100  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 230 – 260  


Sulfate 500 mg/L 110 – 160 mg/L  


TDS 500 mg/L 280 – 320 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 50 – 69  


Zinc 2,000 <10  


 


  


                                                 
105


 The April 2012 report lists the arsenic result for this well as <1 ug/L. This is so unlikely to 


be true that I did not include the result in the table. 
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Table 4-22: Colbert Fossil Plant, Well MC4. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 500 – 955  


Antimony 6  5.1 – 11  


Arsenic 10  38 – 65106  


Barium 2,000  9.2 – 15 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 3,100 – 3,600  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 41 – 52 mg/L No data in 4/2013 


Chromium 100 <2  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 <100 – 110 No data in 4/2013 


Lead 15 <1  


Lithium 31 <15 – 26  


Manganese 300 <10 – 15  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 140 – 180  


Nickel 100 <1 – 4.4 No data in 4/2013 


Nitrate 10,000 <100 – 350  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 210 – 240  


Sulfate 500 mg/L 100 – 120 mg/L  


TDS 500 mg/L 280 – 300 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 4.9 – 19.5  


Zinc 2,000 <10  
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 The April 2012 report lists the arsenic result for this well as <1 ug/L. This is so unlikely to 


be true that I did not include the result in the table. 


Table 4-23: Colbert Fossil Plant, Well MC5A. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 450 – 5,500 (decreasing)  


Antimony 6  6.5 – 11  


Arsenic 10  15 – 72107  


Barium 2,000  14 – 43  


Beryllium 4  <2  


Boron 3,000 1,800 – 3,500  


Cadmium 5 <0.5  


Chloride 250 mg/L 32 – 52 mg/L  


Chromium 100 <2 – 11  


Cobalt 4.7 <1 – 2.2  


Copper 1,300 <2 – 2.4  


Fluoride 4,000 <100 – 115  


Lead 15 <1 – 2.3  


Lithium 31 <15 – 30  


Manganese 300 30 – 310  


Mercury 2 <0.2  


Molybdenum 40 70 – 170  


Nickel 100 2.4 – 9.0  


Nitrate 10,000 <100 – 110  


Selenium 50 <1 – 1.6  


Silver 100 <1  


Strontium 9,300 190 – 260  


Sulfate 500 mg/L 60 – 120 mg/L  


TDS 500 mg/L 240 – 300 mg/L  


Thallium 2 <1  


Vanadium 63 14 – 120  


Zinc 2,000 <10 – 19  


 


 


  


                                                 
107


 The April 2012 report lists the arsenic result for this well as <1 ug/L. This is so unlikely to 


be true that I did not include the result in the table. 
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Table 4-24: Colbert Fossil Plant, Well MC5C. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 160  


Antimony 6  <1  


Arsenic 10  <1 – 1.7  


Barium 2,000  140 – 150 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 1,100 – 1,300  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 20 – 23 mg/L No data in 4/2013 


Chromium 100 <2 – 10  


Cobalt 4.7 <1 – 1.9 No data in 4/2013 


Copper 1,300 <2 – 2.1  


Fluoride 4,000 <100 – 1,900 No data in 4/2013 


Lead 15 <1  


Lithium 31 <15 – 84  


Manganese 300 19 – 110  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 38 – 54  


Nickel 100 <2 – 15 No data in 4/2013 


Nitrate 10,000 <100  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 1,200 – 1,500  


Sulfate 500 mg/L 51 – 62 mg/L  


TDS 500 mg/L 220 – 250 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 19  


 


 


 


 


 


 


 


Table 4-25: Colbert Fossil Plant, Well P2.  Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 1,300 – 14,000  


Antimony 6  <1  


Arsenic 10  <1 – 8.0  


Barium 2,000  34 – 69 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 340 – 930  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 14 – 57 mg/L No data in 4/2013 


Chromium 100 2.6 – 21  


Cobalt 4.7 <1 – 2.2 No data in 4/2013 


Copper 1,300 <2 – 48  


Fluoride 4,000 120 – 200 No data in 4/2013 


Lead 15 1.3 – 6.3  


Lithium 31 <15 – 25  


Manganese 300 31 – 220  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 11  


Nickel 100 13 – 26 No data in 4/2013 


Nitrate 10,000 240 – 610  


Selenium 50 <1 – 2.9 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 130 – 255  


Sulfate 500 mg/L 31 – 74 mg/L  


TDS 500 mg/L 350 – 440 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 2.6 – 20  


Zinc 2,000 38 – 350  
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Table 4-26: Colbert Fossil Plant, Well P8.  Sampled 6 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100  


Antimony 6  <1  


Arsenic 10  <1 – 3.7  


Barium 2,000  30 – 47 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 – 0.75 No data in 4/2013 


Chloride 250 mg/L 2.6 – 6.0 mg/L No data in 4/2013 


Chromium 100 <2  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2 – 7.7  


Fluoride 4,000 140 – 420 No data in 4/2013 


Lead 15 <1 – 18  


Lithium 31 <15 – 23  


Manganese 300 <10 – 14  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 8.4  


Nickel 100 3.5 – 7.0 No data in 4/2013 


Nitrate 10,000 <100 – 530  


Selenium 50 <1 – 5.0 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 110 – 230  


Sulfate 500 mg/L 6.7 – 9.3 mg/L  


TDS 500 mg/L 220 – 260 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 140 – 2,700  
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5 Cumberland Fossil Plant 


Background 


The Cumberland Fossil Plant is located on the Cumberland River near Nashville, TN.  TVA has 


been operating two coal units at the site since the early 1970s.  Cumberland’s ash disposal area 


was originally one large ash pond.  TVA installed sulfur dioxide scrubbers in 1994, and in 1995-


1996 separated the area into the current configuration:  The ash pond receives wet-sluiced 


bottom ash, which is dredged and stacked in the dry fly ash disposal area, and fly ash is dry-


handled and stacked in the dry fly ash disposal area.  Gypsum is wet-sluiced to the gypsum 


disposal area or directly routed to a neighboring gypsum processing plant.  The dry fly ash and 


gypsum disposal areas are therefore built over an unknown amount of sluiced bottom and fly 


ash that was left in the original ash pond.108  TVA has had ongoing problems with seepage along 


the west perimeter dike, along the bank of Wells Creek.109  Groundwater under the site is in 


contact with ash and, in some places, gypsum.110 


Overview of monitoring 


TVA currently monitors and reports on groundwater quality in six downgradient wells.  TVA also 


monitors two surface water locations, including one spring, and uses them as upgradient 


reference points.  The tables below also include well 93-2, which TVA removed from monitoring 


in 2011.   


Monitoring shows that coal ash has affected groundwater quality across the site, as shown in 


tables 5-2 to 5-10.  Table 5-1, below, summarizes results for four coal ash indicator pollutants.  


Wells 93-2 and 93-2R, in particular, show that very high concentrations of these pollutants are 


migrating from the ash disposal area to Wells Creek.       


 
 
 
 
 
 
 
 


                                                 
108


 See Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Tennessee, Cumberland Fossil Plant 
Dry Ash Stack, 2 (June 24, 2009) (“It is unknown how much sluiced ash is beneath the [dry ash] stack.”).  
109


 Id. at 5; Stantec Consulting Services, Inc., Dry Fly Ash Stack and Gypsum Disposal Complex, at 8 – 10 (June, 2010) 
(identifying seepage studies from 2005 and 2008), id. at 29 (describing seepage in 1973 – 1974), and id. at 
Appendix A (identifying historical documents, some of which concern seepage over the 1973 – 2005 period).   
110


 See, e.g., id. at 44, Appendix B, and Appendix C. 
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Table 5-1: Mean concentrations of selected coal ash indicators in Cumberland monitoring network, 
October 2009-April 2013.  All units mg/L. 


Well or sampling point Boron Chloride Manganese Sulfate 


Upgradient 


Rye Spring 0.3 9 0.2 54 


Wells Creek 0.2 6 0.02 7 


Downgradient 


93-1 0.6 417 9.3 192 


93-2 34.9 1,386 3.8 1,957 


93-2R 14.0 1,158 13.5 1,313 


93-3 6.0 47 1.2 189 


93-4 5.6 390 0.2 840 


10-1 0.2 17 4.2 70 


10-2 0.2 51 16.5 111 


 


TVA is not required to report boron, chloride, manganese, or sulfate results to TDEC for 


compliance monitoring purposes, and TDEC does not apply Groundwater Protection Standards 


(GWPSs) for these pollutants at Cumberland.  However, high concentrations of selenium in well 


93-2 led TDEC to place Cumberland in assessment monitoring in early 2009.111  Since that time, 


TVA has reported intermittent exceedances of Tennessee GWPSs for arsenic, selenium, and 


vanadium.  TVA found unusually high arsenic levels in January 2013.  In response, they had the 


wells retested; the second round of results was lower, and TVA reported these lower results to 


TDEC.  Figure 5-1 below includes both original and retest results for each well for that date.  It 


does appear that initial results from January 2013 were erroneous.  


 


 


 


 


 


 


                                                 
111


 See TVA, Cumberland Fossil Plant Dry Ash and Gypsum Disposal Areas Groundwater Assessment Monitoring Report 


– April 2009, at 1 (May 20, 2009).  TDEC regulations require quarterly assessment monitoring whenever semi-


annual detection monitoring shows a significant increase in any detection monitoring pollutants.  Tenn. Comp. R. & 


Regs. 0400-11-01-.04(7)6. 
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Figure 5-1: Arsenic in Cumberland wells.  Hollow data points were undetected at the detection limit 


shown.  Lines do not intersect January 2013 data, some of which may have been in error. 


 


TVA also discovered very high concentrations of cobalt in USWAG well 10-2, at 130-150 ug/L, 


observing that “[t]he value of cobalt at well 10-2 is exceptionally high, higher than any in the 


fleet.”112  TVA’s response to this dramatic problem was to dismiss it and then ignore it.  TVA 


claimed that they had “no MCL or UPL in place that this value is exceeding,”113  flatly ignoring 


the use of RSLs or Preliminary Remediation Goals for cobalt at Bull Run, Gallatin, and John 


Sevier.  TVA stopped measuring cobalt in this well after 2011.  


Data Gaps 


TVA stopped reporting results from well 93-2 in 2011 despite the fact that it was showing 


unsafe concentrations of several pollutants.  TVA describes well 93-2R, which was installed in 


the same location sometime prior to 2008, as a replacement well.  This is misleading, however, 


because the two wells are screened in different strata:  Well 93-2 was screened in a layer of 


gravel roughly parallel to neighboring Wells Creek, while well 93-2R, the deepest onsite well, is 


                                                 
112


 TVA, Cumberland Fossil Plant USWAG Groundwater Monitoring Report – July 2011.  In fact, higher 
concentrations of cobalt have been seen at the Gallatin and Paradise plants. 
113


 Id.  
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screened roughly 5 meters deeper, in bedrock.114  As might be expected, the water quality in 


the two wells is not the same: Well 93-2 shows higher concentrations of boron, chloride, 


molybdenum, selenium, strontium, and sulfate, while well 93-2R shows higher concentrations 


of aluminum, barium, cadmium, and manganese.  Because these wells provide evidence for 


different kinds of contamination in different groundwater strata, TDEC should require TVA to 


continue monitoring both wells. 


Wells 10-1 and 10-2 are being monitored as part of TVA’s voluntary impoundment monitoring 


program.  In 2011, TVA stopped reporting results from these wells for key coal ash indicators 


including boron, chloride, cobalt, manganese, molybdenum, and sulfate.  Without these data, 


TVA, TDEC, and the public do not have a clear sense of how the Cumberland ash pond is 


affecting local groundwater; TVA should continue to measure and report a full suite of 


pollutants at all wells.  


Finally, TVA maintains very few wells at Cumberland and may not be able to adequately 


characterize the site.  For example, the western edge of the site, and the western edge of the 


ash pond in particular, is effectively unmonitored.  TVA should install additional wells at 


Cumberland to create a more comprehensive database.  


Failure to Regulate 


Despite the evidence of contamination described above, including reported exceedances of 


state GWPSs and unsafe concentrations of other pollutants for which TDEC has not established 


GWPSs, TDEC has not required TVA to remediate the site.  TVA’s Office of the Inspector General 


made the following observation about Cumberland (and Gallatin): 


TDEC’s Guidance states that Phase III assessment requires the development of a 
Groundwater Quality Assessment Plan, which should be submitted no later than 
45 days after a constituent exceeds the groundwater protection standard.  Also, 
an assessment of corrective measures is to be initiated within 90 days.  The 
policy also states that TDEC will issue a Notice of Violation at the time the 
assessment is initiated.  However, TDEC personnel noted that the above policy 
has room for discretion and that it would be impossible to meet the 45- and 90-
day requirements.  TDEC personnel also noted that they were not required to 


                                                 
114


 Groundwater well screen depths are provided in Appendix A to each groundwater monitoring report.  Well 93-2 
is screened at a depth of 10.6-13.6 meters; well 93-2R is screened at a depth of 19-22 meters.  Although we were 
not able to review well development logs for these wells, soil boring B-21, located a short distance away from 
these monitoring wells, shows bedrock at a depth of roughly 14 meters. Stantec Consulting Services, Inc., Report of 
Geotechnical Exploration, Dry Fly Ash Stack and Gypsum Disposal Complex, Cumberland Fossil Plant, Appendix B 
(June, 2010). 
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issue a Notice of Violation and chose not to as long as TVA was cooperative and 
working toward making a quality plan.115    


There is no evidence that the problems at Cumberland will improve without TDEC intervention.  


Instead of turning a blind eye to an obvious source of contamination, TDEC and TVA should 


jointly investigate the possibility of removing the ash from Cumberland’s waste disposal area 


and transferring it to a dry, lined, monitored disposal site.


                                                 
115


 TVA Office of the Inspector General, TVA’s Groundwater Monitoring at Coal Combustion Products Disposal 
Areas, at 7 (June 21, 2011) (emphasis added).  
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Figure 5-2: Groundwater wells at Cumberland Run Fossil Plant (approximate locations) 
 







71 


 


Table 5-2: Cumberland Fossil Plant, Well 10-1. Sampled 5 times between January 2011 and 
January 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 120 – 350 No data since 7/2011 


Antimony 6  <1  


Arsenic 10  <1 – 8.4  


Barium 2,000  55 – 69  


Beryllium 4  <2  


Boron 3,000 <200 No data since 7/2011 


Cadmium 5 <0.5 – 1.5  


Chloride 250 mg/L 17 mg/L No data since 7/2011 


Chromium 100 <2 – 2.5  


Cobalt 4.7 6.4 – 7.4 No data since 7/2011 


Copper 1,300 <2 No data since 7/2011 


Fluoride 4,000 260 – 360 No data since 1/2012 


Lead 15 <1  


Lithium 31  No data 


Manganese 300 4,000 – 4,300 No data since 7/2011 


Mercury 2 <0.2  


Molybdenum 40 <0.5 – 5.7 No data since 7/2011 


Nickel 100 6 – 30  


Nitrate 10,000 <100  


Selenium 50 <1 – 1.3  


Silver 100 <1 – 1.5  


Strontium 9,300 120 – 130 No data since 7/2011 


Sulfate 500 mg/L 69 – 70 mg/L No data since 7/2011 


TDS 500 mg/L 290 – 330 mg/L No data since 7/2011 


Thallium 2 <1  


Vanadium 63 <2 No data since 7/2011 


Zinc 2,000 <10 – 10 No data since 7/2011 


   


 


 


 


 


 


 


Table 5-3: Cumberland Fossil Plant, Well 10-2. Sampled 5 times between January 2011 and 
January 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 No data since 7/2011 


Antimony 6  <1  


Arsenic 10  1.7 – 4.7  


Barium 2,000  69 – 80  


Beryllium 4  <2  


Boron 3,000 <200 – 210 No data since 7/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 49 – 52 mg/L No data since 7/2011 


Chromium 100 <2 – 2.3  


Cobalt 4.7 130 – 150 No data since 7/2011 


Copper 1,300 <2 No data since 7/2011 


Fluoride 4,000 <100 No data since 1/2012 


Lead 15 <1  


Lithium 31  No data 


Manganese 300 16,000 – 17,000 No data since 7/2011 


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 7/2011 


Nickel 100 11 – 18  


Nitrate 10,000 <100 – 140  


Selenium 50 <1 – 1  


Silver 100 <1  


Strontium 9,300 220 No data since 7/2011 


Sulfate 500 mg/L 110 – 111 mg/L No data since 7/2011 


TDS 500 mg/L 290 – 320 mg/L No data since 7/2011 


Thallium 2 <1  


Vanadium 63 <2 No data since 7/2011 


Zinc 2,000 20 – 24 No data since 7/2011 
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Table 5-4: Cumberland Fossil Plant, Well 93-1. Sampled 15 times between October 2010 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 600 Not always measured116 


Antimony 6  <1 – 3.5  


Arsenic 10  1.8 – 28117  


Barium 2,000  170 – 330  


Beryllium 4  <2  


Boron 3,000 480 – 1,100 See note 


Cadmium 5 <0.5 – 2.0  


Chloride 250 mg/L 250 – 540 mg/L See note 


Chromium 100 <2 – 16  


Cobalt 4.7 1.0 – 10.0  


Copper 1,300 <2 – 18  


Fluoride 4,000 <100 – 190  


Lead 15 <1 – 1.6  


Lithium 31  No data 


Manganese 300 1,000 – 32,000 See note 


Mercury 2 <0.2  


Molybdenum 40 <5 – 21 See note 


Nickel 100 2.1 – 28  


Nitrate 10,000 <100 See note 


Selenium 50 <5  


Silver 100 <1 – 3.3  


Strontium 9,300 1,000 – 3,000 See note 


Sulfate 500 mg/L 120 – 250 mg/L See note 


TDS 500 mg/L 1,200 – 2,000 mg/L See note 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 27  


 


 


 


 


                                                 
116


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were not measured in April 2012, July 2012, or January 2013. 
117


 TVA measured arsenic at 28 ug/L in January 2013, then retested and obtained a result of 


8.8 ug/L.  See text for further details. 


Table 5-5: Cumberland Fossil Plant, Well 93-2. Sampled 7 times between October 2009 and 
April 2011.118 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 - 200  


Antimony 6  <1 – 2.3  


Arsenic 10  4.5 – 17  


Barium 2,000  27 – 41  


Beryllium 4  <2  


Boron 3,000 33,500 – 38,000  


Cadmium 5 <2.5  


Chloride 250 mg/L 1,300 – 1,500 mg/L  


Chromium 100 <10  


Cobalt 4.7 3.4 – 9.4  


Copper 1,300 <10  


Fluoride 4,000 440 – 800  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 2,700 – 4,900  


Mercury 2 <1  


Molybdenum 40 420 – 540  


Nickel 100 <1 – 63  


Nitrate 10,000 550 – 1,600  


Selenium 50 13 – 49.5  


Silver 100 <1  


Strontium 9,300 3,000 – 3,400  


Sulfate 500 mg/L 1,800 – 2,100 mg/L  


TDS 500 mg/L 4,850 – 6,600 mg/L  


Thallium 2 <1  


Vanadium 63 <10 – 18  


Zinc 2,000 <50  


 


  


                                                 
118


 This well was abandoned in 2011. TVA continues to monitor a replacement well located 


nearby (Well 93-2R). 
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Table 5-6: Cumberland Fossil Plant, Well 93-2R. Sampled 15 times between October 2009 
and April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 120 – 700 Not always measured119 


Antimony 6  <1  


Arsenic 10  3.2 – 68120  


Barium 2,000  46 – 63  


Beryllium 4  <2  


Boron 3,000 12,000 – 16,000 See note 


Cadmium 5 1.2 – 3.6  


Chloride 250 mg/L 1,100 – 1,200 mg/L See note 


Chromium 100 <2 – 16  


Cobalt 4.7 1.1 – 9.0  


Copper 1,300 <10  


Fluoride 4,000 <100 – 240  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 11,000 – 18,000 See note 


Mercury 2 <1  


Molybdenum 40 <5 – 13 See note 


Nickel 100 <1 – 74  


Nitrate 10,000 <0.1 See note 


Selenium 50 <1 – 15.5  


Silver 100 <1 – 1.1  


Strontium 9,300 1,300 – 1,500 See note 


Sulfate 500 mg/L 1,250 – 1,400 mg/L See note 


TDS 500 mg/L 2,800 – 5,100 mg/L See note 


Thallium 2 <2  


Vanadium 63 <10  


Zinc 2,000 <50  


 


 


 


 


                                                 
119


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were not measured in April 2012, July 2012, or January 2013. 
120


 When TVA measured high arsenic in January 2013 (58 ug/L and 68 ug/L in duplicate 


samples), they retested the well, again in duplicate, and measured 8.6 and 5.7 ug/L.  See text 
for further details. 


Table 5-7: Cumberland Fossil Plant, Well 93-3. Sampled 15 times between October 2009 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 7,600 Not always measured121 


Antimony 6  <1 – 1.9  


Arsenic 10  <1 – 12122  


Barium 2,000  140 – 180  


Beryllium 4  <2  


Boron 3,000 5,700 – 6,500 See note 


Cadmium 5 <0.5  


Chloride 250 mg/L 37 – 62 mg/L See note 


Chromium 100 <2 – 14  


Cobalt 4.7 <1 – 4.4  


Copper 1,300 <2 – 4.9  


Fluoride 4,000 320 – 510  


Lead 15 <1 – 4.2  


Lithium 31  No data 


Manganese 300 930 – 1,600 See note 


Mercury 2 <1  


Molybdenum 40 24 – 36 See note 


Nickel 100 <1 – 20  


Nitrate 10,000 <0.1 – 0.6 See note 


Selenium 50 <1 – 3.0  


Silver 100 <1  


Strontium 9,300 820 – 970 See note 


Sulfate 500 mg/L 160 – 210 See note 


TDS 500 mg/L 770 – 1,700 See note 


Thallium 2 <1  


Vanadium 63 <2 – 20  


Zinc 2,000 <10 – 25  


 


  


                                                 
121


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were not measured in April 2012, July 2012, or January 2013. 
122


 TVA measured arsenic at 12 ug/L in January 2013, then retested and obtained a result of 


<1 ug/L.  See text for further details. 







74 


 


Table 5-8: Cumberland Fossil Plant, Well 93-4. Sampled 13 times between October 2009 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 200 – 1,200 Not always measured123 


Antimony 6  <1 – 2  


Arsenic 10  <1 – 34124  


Barium 2,000  77 – 110  


Beryllium 4  <2  


Boron 3,000 3,800 – 8,100 See note 


Cadmium 5 <0.5 – 3.2  


Chloride 250 mg/L 220 – 470 mg/L See note 


Chromium 100 <2 – 3.7  


Cobalt 4.7 <1 – 1.9  


Copper 1,300 <2 – 12  


Fluoride 4,000 <100 – 230  


Lead 15 <1 – 1.1  


Lithium 31  No data 


Manganese 300 31 – 510 See note 


Mercury 2 <0.2  


Molybdenum 40 <5 – 10 See note 


Nickel 100 <1 – 39  


Nitrate 10,000 <0.1 See note 


Selenium 50 <1 – 5.7125  


Silver 100 <1  


Strontium 9,300 1,200 – 1,600 See note 


Sulfate 500 mg/L 390 – 1,100 mg/L See note 


TDS 500 mg/L 1,700 – 2,900 mg/L See note 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 38  


 


 


 


                                                 
123


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were not measured in April 2012, July 2012, or January 2013. 
124


 TVA measured arsenic at 34 ug/L in January 2013, then retested and obtained a result of 


1.7 ug/L.  See text for further details. 
125


 TVA has been using two labs to test for selenium, one with higher results (shown here) 


and one that typically reports <1 ug/L. 


Table 5-9: Cumberland Fossil Plant, Rye Spring.126 Sampled 15 times between October 2009 
and April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 38,000 Not always measured127 


Antimony 6  <1  


Arsenic 10  <10  


Barium 2,000  31 – 300  


Beryllium 4  <2  


Boron 3,000 <200 – 970  See note 


Cadmium 5 <0.5  


Chloride 250 mg/L 6.5 – 15 mg/L See note 


Chromium 100 <2 – 24  


Cobalt 4.7 <1 – 10  


Copper 1,300 <2 – 24  


Fluoride 4,000 190 – 360  


Lead 15 <1 – 23  


Lithium 31  No data 


Manganese 300 17 – 710 See note 


Mercury 2 <0.2  


Molybdenum 40 <5 – 6 See note 


Nickel 100 <1 – 25  


Nitrate 10,000 2,800 – 8,900 See note 


Selenium 50 <1 – 4  


Silver 100 <1  


Strontium 9,300 360 – 570 See note 


Sulfate 500 mg/L 48 – 68 mg/L See note 


TDS 500 mg/L 360 – 1,400 mg/L See note 


Thallium 2 <2  


Vanadium 63 <2 – 26  


Zinc 2,000 <10 – 120  


 


  


                                                 
126


 Rye Spring and Wells Creek surface water sampling locations are included here because 


TVA uses them as upgradient comparisons for Cumberland groundwater. 
127


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were not measured in April 2012, July 2012, or January 2013. 
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Table 5-10: Cumberland Fossil Plant, Wells Creek.128 Sampled 13 times between October 
2009 and October 2012. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 Not always measured129 


Antimony 6  <1  


Arsenic 10  <10  


Barium 2,000  26 – 38  


Beryllium 4  <2  


Boron 3,000 <200  See note 


Cadmium 5 <0.5  


Chloride 250 mg/L 4.7 – 6.15 mg/L See note 


Chromium 100 <2  


Cobalt 4.7 <1  


Copper 1,300 <2 – 24  


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 <10 – 20 See note 


Mercury 2 <0.2  


Molybdenum 40 <5 See note 


Nickel 100 <1 – 4  


Nitrate 10,000 350 – 720 See note 


Selenium 50 <1 – 4  


Silver 100 <1 – 5.05  


Strontium 9,300 120 – 180 See note 


Sulfate 500 mg/L 5.6 – 7.9 mg/L See note 


TDS 500 mg/L 160 – 2,530 mg/L See note 


Thallium 2 <2  


Vanadium 63 <10  


Zinc 2,000 <10  


 


                                                 
128


 Rye Spring and Wells Creek surface water sampling locations are included here because 


TVA uses them as upgradient comparisons for Cumberland groundwater. 
129


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were not measured in April 2012, July 2012, or January 2013. 
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6 Gallatin Fossil Plant 


Background 


The Gallatin Fossil Plant is located on the Cumberland River in Gallatin, TN.  TVA has been 


operating four coal units at the site since the 1950s.  The original ash pond was located 


immediately west of the site; TVA abandoned this pond in 1970 when it built the existing ash 


pond complex to the north of the site.  Within the active ash pond complex, the active fly ash 


pond receives 185,000 dry tons of fly ash each year, and the bottom ash pond receives roughly 


45,000 dry tons of bottom ash.   


In its Phase I engineering assessment for Gallatin, Stantec Consulting Services observed that 


“karst bedrock and sinkhole activity is present plant-wide and is a concern.” 130  In response to 


the identified karst-related risk, Stantec recommended that TVA “install[] lining systems 


beneath all ponds or convert[] to dry disposal operation.”131  The risk of sinkholes is not a 


merely conjectural concern; many sinkholes have formed at Gallatin in the past:  From 1970-


1978, all of the water put into the currently active ash pond complex drained through sinkholes 


– up to 111 of them – and the pond never reached the level of the permitted outfall.132  


Although TVA filled enough sinkholes to bring the pond up to the level of the outfall, it is not 


clear how many sinkholes were left unrepaired, or how much ash pond leachate has drained 


through existing or new sinkholes since then.133  More recently, sinkholes were identified 


during the 2006 expansion of the fly ash pond, and another sinkhole was discovered in 2010.134  


Sinkholes can affect groundwater, and groundwater monitoring just north of Gallatin’s active 


ash pond in the late 1980s found evidence that leachate from the ash ponds had affected a 


cluster of wells, including residential wells, causing elevated concentrations of boron, 


manganese, and other pollutants.135  


                                                 
130


 Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Tennessee, Appendix E – Gallatin Fossil 
Plant, Bottom Ash Pond A pages 5-6 of 6, Fly Ash Pond E page 6, Stilling Ponds B, C and D pages 5-6 (June 24, 
2009). 
131


 Id. 
132


 See TVA memorandum, Gallatin Steam Plant – Ash Disposal Pond – Leakage Problems (Jan. 25, 1979); see also 
TVA, Magnitude of Ash Disposal Pond Leakage Problem – Gallatin Steam Plant (Apr. 1977). 
133


 See TVA, Magnitude of Ash Disposal Pond Leakage Problem – Gallatin Steam Plant, 3 (Apr. 1977) (“If the present 
leaks from the pond were plugged and the water level in the pond rose to the elevation of the outfall weir, one or 
more of another 52 sinkholes could begin to leak.  In addition, sink holes which are not presently leaking could 
begin to leak because of increased hydrostatic pressure. . . . [P]lugging the presently leaking sinkholes would give 
no assurance that other sinkholes would not begin to leak.”). 
134


 Stantec Consulting Services, Inc., Report of Geotechnical Exploration and Slope Stability Evaluation: Ash Pond / 
Stilling Pond Complex, Gallatin Fossil Plant 8 (May 27, 2010). 
135


 TVA, An Evaluation of the Impacts of the Gallatin Fly Ash Pond to Groundwater Resources (Aug. 1989). 
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It is clear that status quo waste disposal operations at Gallatin will continue to be accompanied 


by the risk of sinkholes and groundwater contamination.  New operations, including the 


possible construction of a Flue Gas Desulfurization (FGD) waste disposal facility, will increase 


this risk. 


Monitoring 


Figure 6-2 shows the approximate locations of the groundwater wells discussed in this report.  


The oldest wells are those along the edge of the abandoned ash pond, wells 19-R and 20, and 


well 21, which is between the plant’s coal pile and the cooling water discharge channel.  Well 


21 is upgradient of the abandoned ash pond and the other two wells, so it was originally used 


as a background well.  When it became apparent that well 21 was contaminated (see below), 


TVA installed a new background well, well 22, on the other side of the discharge channel.136  In 


2010, as part of the USWAG voluntary monitoring plan, TVA installed wells 23, 24, and 25 to the 


west and north of the ash pond complex.  TVA also started monitoring well 17, a pre-existing 


well located on the southwest corner of the ash pond complex, as part of the USWAG 


program.137  Wells 26 and 27, which are bedrock wells located near wells 19R and 20, were 


installed in 2012.138  


All of the groundwater beneath the Gallatin plant ultimately discharges to the river, either 


directly, as in the case of groundwater monitored by wells adjacent to the river, or through 


underlying bedrock.139 


The data that we have on file cover the period February 2008 through April 2013, and they 


reveal three distinct areas of concern.   


First, the abandoned ash pond is leaching pollutants into the local groundwater and surface 


water (see Figs. 1-1 to 1-3 in the Introduction).  Wells 19-R and 20 have both shown unsafe 


concentrations of boron, cobalt, manganese, and sulfate in recent years.  One of these two 


wells, 19-R, has also shown unsafe concentrations of aluminum, beryllium, cadmium, and 


                                                 
136


 Well 22 was installed in 2009 (see TVA, Gallatin Fossil Plant Abandoned Ash Disposal Area Groundwater 
Assessment Monitoring Report – October 2009, Dec. 4 2009), but was not approved for use as a background well 
until 2011 (see TVA, Gallatin Fossil Plant Abandoned Ash Disposal Area Groundwater Assessment Monitoring 
Report – April 2011, June 7, 2011). 
137


 It is not clear when well 17 was installed or how often it was sampled between installation and the beginning of 
the USWAG monitoring program, but TVA’s ash pond closure plan for Gallatin describes well 17 as “existing” when 
wells 23, 24 and 25 were installed. URS, TVA Gallatin Fossil Plant – Preliminary Ash Pond Closure Plan (Revision 0) – 
Prepared for TVA, Appendix B page 4 (Sep. 25, 2012).  
138


 See TVA, Gallatin Fossil Plant Abandoned Ash Disposal Area Groundwater Assessment Monitoring Report – July 
2012, 1 (Sep. 6, 2012). 
139


 URS, supra note 137, at Appendix B page 3 (“A raised area of groundwater in and around the Ash Pond Complex 
causes flow to generally radiate outward until it either discharges to the adjacent river or reaches the underlying 
bedrock. . . [B]edrock groundwater eventually discharges to the river.”). 
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nickel.  Vanadium concentrations in well 19-R have historically been higher than in other on-site 


wells, but below the current EPA Regional Screening Level used to define exceedances in this 


report.140  Wells 26 and 27, deeper wells near wells 19-R and 20, have only recently been 


installed and sampled, but have also shown unsafe levels of boron, cobalt, manganese, and 


sulfate.  Arsenic in several wells exceeded the MCL of 10 ug/L in 2013.  Since arsenic had not 


been elevated in earlier monitoring, TVA had samples from each well retested by additional 


labs.  All downgradient wells exceeded the MCL at least once in 2013.  Taken together, 2013 


results have ranged from <1 to 140 ug/L in well 19R, from 1.1 to 79 ug/L in well 20, from <1 to 


22 ug/L in well 26, and from <1 to 15 ug/L in well 27.  Since groundwater flow in this area is 


toward the river, and since the strip of land between the inactive ash pond and the river is very 


narrow, the practical reality is that these pollutants are leaching directly into the river.   


Cobalt concentrations in certain wells have been extremely high in recent monitoring (see Fig. 


6-1 below), and this is consistent with historical trends.  Three wells, 19-R, 20, and 21, routinely 


show concentrations greater than 100 ug/L, more than 20 times higher than the RSL of 4.7 ug/L; 


well 26 also exceeds the RSL.  In 2011, TVA asked TDEC to consider the high cobalt to be 


naturally occurring based on the following evidence.  First, soil cobalt concentrations around 


well 21 were much higher than cobalt concentrations in coal ash produced onsite.  Second, 


groundwater concentrations were historically higher upgradient of the ash pond than 


downgradient.  Finally, well drilling had revealed manganese “nodules,” which may have 


suggested a natural source of cobalt (manganese and iron deposits).141  On the other hand, 


there is good evidence that the cobalt may be related to coal ash or other TVA operations:  


First, concentrations in background well 22 have been consistently lower than the RSL of 4.7 


ug/L, and have been undetected at <1 ug/L since 2011.  Second, recent monitoring shows 


cobalt concentrations in downgradient well 19R that are as high as they ever were in well 21.  


Despite the mixed evidence and the dangerously high cobalt concentrations, TDEC accepted the 


idea that cobalt was naturally occurring in 2003,142 and stopped requiring cobalt monitoring 


and reporting in 2011.143   


                                                 
140


 Between April 2009 and October 2011, TVA groundwater reports compared vanadium concentrations to the 
Regional Screening Level, which at the time was 5 ug/L, and identified well 19-R as exceeding that standard.   
141


 Letter from Gordon G. Park, TVA, to Alfred Majors, Tennessee Division of Solid Waste Management, re: 
Evaluation of Naturally-Occurring Cobalt (Dec. 19, 2001).  
142


 Letter from Al Majors and Alan D. Spear, Tennessee Division of Solid Waste Management, to Gordon G. Park, 
TVA, re: Natural Background Cobalt in Soils and Water (Feb. 10, 2003).  
143


 See, e.g., TVA, Gallatin Fossil Plant Abandoned Ash Disposal Area Groundwater Assessment Monitoring Report – 
April 2011, 2 (June 7, 2011) (“Naturally-occurring cobalt, associated [with] concretionary mineral deposits in the 
alluvial sediments in the AADA vicinity, has been shown to be a likely source of elevated cobalt concentrations 
observed in GAF-19R, GAF-20, and in former background well GAF-21 (12/19/2001 letter from G.G. Park to A. 
Majors of TDEC).”). 
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Well 21, which was once used an upgradient background well and has since been dropped from 


monitoring, had unsafe concentrations of cadmium, cobalt, manganese, mercury, strontium 


and sulfate.  In 2011, TVA acknowledged that well 21 was contaminated.144  This well is 


upgradient of the abandoned ash pond and has a different contamination profile than wells 19-


R and 20, so the contamination may be from another source. 


Well 17, which was installed or reactivated in 2010, is at the southwest corner of the active ash 


pond complex.  This well has had high concentrations of cobalt and manganese since 2010. 


Data gaps 


1. Suspended cobalt monitoring.  Cobalt has long been a problem at Gallatin.  TVA has 


argued that the cobalt is naturally occurring.  Even if the cobalt is naturally occurring, it is an 


environmental risk that TDEC should be keeping track of.  Instead, however, TDEC suspended 


cobalt monitoring and reporting requirements in 2011.145  Although TVA continues to collect 


cobalt data, it no longer includes these results in the main body their groundwater reports.     


2. Suspended monitoring of well 21.  Well 21 is clearly contaminated, with unsafe 


concentrations of cadmium, cobalt, manganese, mercury, strontium, and sulfate.  According to 


Tennessee’s Assessment Monitoring regulations, the high concentrations of cadmium and 


mercury, and perhaps cobalt, should have triggered corrective action.146  Instead of requiring 


TVA to address the problem, however, TDEC allowed it to suspend monitoring.147 


3. Incomplete well network.  The USWAG well network around the ash pond complex is 


incomplete, with two wells at the northwest corner, one well at the southwest corner, but no 


wells in the center of the western edge of the complex, and no wells south, east, or north of the 


complex (aside from upgradient well 25 to the north). As explained in the 2012 ash pond 


closure plan, 


                                                 
144


 See TVA, Gallatin Fossil Plant Abandoned Ash Disposal Area Groundwater Assessment Monitoring Report – 
February 2011, 4 (Mar. 11, 2011) (“GAF-21 is now believed to be contaminated.”). 
145


 See TVA, Gallatin Fossil Plant Abandoned Ash Disposal Area Groundwater Assessment Monitoring Report – 
October 2011, 2 (Mar. 11, 2011) (“TDEC recently suspended requirements to monitor and report cobalt data from 
the AADA site (personal communication, A.D. Spear to R.L. Hooper, 11/21/2011).”).  TVA has continued to include 
cobalt in its lab analyses but is no longer listing cobalt results in its groundwater reports.  
146


 See Tenn. Comp. Rules & Regs. 1200-01-07-.04(7); URS, supra note 137 at Appendix B page 14; TVA Office of the 
Inspector General (OIG), TVA’s Groundwater Monitoring at Coal Combustion Products Disposal Areas, at 7 (June 21, 
2011). 
147


 Well 21 results were left out of groundwater reports beginning in January 2010, but the well was still sampled 
and results were available in lab analyses appended to the groundwater reports.  In the July 2011 groundwater 
report, TVA stated that well 21 would only be used for groundwater level measurements, and would no longer be 
sampled.  TVA, Gallatin Fossil Plant Abandoned Ash Disposal Area Groundwater Assessment Monitoring Report – 
July 2011, 4 (Aug. 30, 2011) 
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Originally, all three downgradient wells were intended to be placed between the 


Ash Pond Complex and the Cumberland River; due to safety concerns of drilling 


too close to high power transmission lines, one of the downgradient wells was 


moved to the northern edge of the Ash Pond Complex.  As a result, two wells 


were installed near the northwestern corner of the facility, with one (GAF-23) 


installed into overburden and the other (GAF-24) installed into the Carters 


Limestone, both being screened in the first water encountered at those 


locations.148 


This is unlikely to be sufficient.  TVA identified an area of leachate migration to the north 


in 1989, and at the time had four wells in that area in addition to residential wells.149  


TVA is currently monitoring just one well in that area (Well 25).  Migration to the west, 


and particularly to the east, is also unlikely to be identified by the existing wells.  There 


should be wells in these areas because, as TVA has observed, “[t]he true flows from the 


[ash pond complex] would be expected to radiate out laterally from each side of the ash 


pond, since impounded waters would likely mound up over ambient water levels.”150 


Failure to regulate 


Because of the known on-site contamination, TDEC placed Gallatin in phase III assessment 


monitoring in 2009.151  Documented exceedances of groundwater protection standards since 


that time should, according to Tennessee law, require corrective action.152  Specifically, TDEC 


should have required TVA to remediate the leaking abandoned ash pond and to identify and 


remediate the source of the contamination in Well 21.  But so far TDEC has failed to impose any 


corrective action requirements at all.153  As described above, TDEC’s only real response to the 


problem has been to allow TVA to discontinue monitoring at well 21 and to discontinue cobalt 


monitoring.  Instead of dealing with the problem, TDEC has chosen to ignore the problem and 


allow the site to bleed mercury, cobalt, and other pollutants into the Cumberland River 


indefinitely. 


  


                                                 
148


 URS, supra note 137, at Appendix B page 4. 
149


 TVA, An Evaluation of the Impacts of the Gallatin Fly Ash Pond to Groundwater Resources (Aug. 1989). 
150


 TVA, Gallatin Fossil Plant Ash Impoundment Groundwater Monitoring Report, July 2011. 
151


 TVA Office of the Inspector General, TVA’s Groundwater Monitoring at Coal Combustion Products Disposal 
Areas, 7 (June 21, 2011). 
152


 See Tenn. Comp. Rules & Regs. 1200-01-07-.04(7); URS, supra note 137 at Appendix B page 14; TVA OIG, supra 
note 146 at 7. 
153


 TVA OIG, supra note 146 at 7 (“TDEC personnel also noted that they were not required to issue a Notice of 
Violation and chose not to as long as TVA was cooperative and working toward making a quality plan.”). 
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Figure 6-1: Cobalt (ug/L) in wells near the Abandoned Ash Pond, February 2008 through April 2013. 
Hollow data points were undetected at the detection limit shown. 
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Figure 6-2: Groundwater wells at Gallatin Fossil Plant (approximate locations) 
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Table 6-1: Gallatin Fossil Plant, Well 17. Sampled 4 times between February 2011 and 
January 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 640 No data since 1/2012 


Antimony 6  <1  


Arsenic 10  <1 – 2.0  


Barium 2,000  36 – 100  


Beryllium 4  <2  


Boron 3,000 1,200 – 2,100  


Cadmium 5 <0.5 – 0.64  


Chloride 250 mg/L 10 – 11 mg/L No data since 1/2012 


Chromium 100 <2 – 6.3  


Cobalt 4.7 3.0 – 7.8 No data since 1/2012 


Copper 1,300 <2 – 6.2 No data since 1/2012 


Fluoride 4,000 990 – 1,000  


Lead 15 <1 – 2.2  


Lithium 31  No data 


Manganese 300 260 – 1,500 No data since 1/2012 


Mercury 2 <0.2  


Molybdenum 40 7.0 – 7.9 No data since 1/2012 


Nickel 100 5.1 – 27.0  


Nitrate 10,000 <100  


Selenium 50 <1 – 1.3  


Silver 100 <1  


Strontium 9,300 0.62 – 0.65 No data since 1/2012 


Sulfate 500 mg/L 230 – 240 No data since 1/2012 


TDS 500 mg/L 620 – 630 No data since 1/2012 


Thallium 2 <1  


Vanadium 63 <2 - 2.4 No data since 1/2012 


Zinc 2,000 <10 – 42 No data since 1/2012 


   


 


 


 


 


 


 


Table 6-2: Gallatin Fossil Plant, Well 19-R. Sampled 19 times between February 2008 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 69,000 – 125,000  


Antimony 6  <1  


Arsenic 10  <1 – 135154  


Barium 2,000  <5 – 110  


Beryllium 4  11 – 24.5  


Boron 3,000 2,950 – 4,500  


Cadmium 5 2.65 – 7.9  


Chloride 250 mg/L 2.1 – 7.4 mg/L  


Chromium 100 <40  


Cobalt 4.7 92 – 320155  


Copper 1,300 <2 – 51  


Fluoride 4,000 <100 – 755  


Lead 15 <1 – 7.5  


Lithium 31  No data 


Manganese 300 11,000 – 33,000  


Mercury 2 <0.2  


Molybdenum 40 <50156  


Nickel 100 120 – 250  


Nitrate 10,000  No data 


Selenium 50 <1 – 18.8  


Silver 100 <0.5 – 16.7  


Strontium 9,300 1,150 – 1,500  


Sulfate 500 mg/L 2,950 – 6,300 mg/L   


TDS 500 mg/L 3,750 – 6,700 mg/L   


Thallium 2 <1  


Vanadium 63 <2 – 66  


Zinc 2,000 495 – 1,000157  


 


                                                 
154


 This well started showing arsenic levels above the MCL in 2013 (see report text). 
155


 Cobalt in this well was reported as <1 ug/L in July 2012, but that result is presumed to be 


inaccurate given that cobalt results immediately before and after July 2012 were over 200 
ug/L. 
156


 There have been no positive detections of molybdenum above 40 ug/L, and results are 


generally nondetect at <5 or <25 ug/L. 
157


 Zinc in this well was reported as 30 ug/L in July 2012. This is likely to be inaccurate given 


that all other values, before and after July 2012, have been above 400 ug/L. 
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Table 6-3: Gallatin Fossil Plant, Well 20. Sampled 19 times between February 2008 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 1,600  


Antimony 6  <1  


Arsenic 10  <1 – 78158  


Barium 2,000  12 – 30  


Beryllium 4  <2  


Boron 3,000 5,300 – 5,800  


Cadmium 5 <0.5 – 0.97  


Chloride 250 mg/L 2.8 – 5.4 mg/L  


Chromium 100 <1 – 3.3  


Cobalt 4.7 150 – 250  


Copper 1,300 <10  


Fluoride 4,000 <100 – 230  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 16,000 – 22,000  


Mercury 2 <0.2  


Molybdenum 40 <5 – 23  


Nickel 100 33 – 63  


Nitrate 10,000  No data 


Selenium 50 <1 – 1.6  


Silver 100 <1  


Strontium 9,300 1,200 – 1,400  


Sulfate 500 mg/L 1,400 – 2,050 mg/L  


TDS 500 mg/L 1,900 – 2,300 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <50  


 


 


 


 


 


 


                                                 
158


 This well started showing arsenic levels above the MCL in 2013 (see report text). 


Table 6-4: Gallatin Fossil Plant, Well 21. Sampled 11 times between February 2008 and April 
2011.  No data since April 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 510 – 10,000  


Antimony 6  <1  


Arsenic 10  <1 – 2.2  


Barium 2,000  21 – 200  


Beryllium 4  <1 – 3.0  


Boron 3,000 <200  


Cadmium 5 <0.5 – 5.8  


Chloride 250 mg/L 59 – 100 mg/L  


Chromium 100 2.1 – 27  


Cobalt 4.7 1.3 – 330  


Copper 1,300 3.2 – 7.7  


Fluoride 4,000 <100 – 1,900  


Lead 15 <1 – 2.1  


Lithium 31  No data 


Manganese 300 300 – 18,000  


Mercury 2 <0.2 – 3  


Molybdenum 40 <5 – 8.3  


Nickel 100 13 – 110   


Nitrate 10,000  No data 


Selenium 50 <1 – 10  


Silver 100 <0.5 – 20  


Strontium 9,300 <10 – 10,000  


Sulfate 500 mg/L 340 – 1,800 mg/L  


TDS 500 mg/L 960 – 1,900 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 13 – 280  
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Table 6-5: Gallatin Fossil Plant, Well 22. Sampled 14 times between October 2009 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 100 – 6,000  


Antimony 6  <1  


Arsenic 10  <1 – 3.4  


Barium 2,000  9.5 – 73  


Beryllium 4  <5  


Boron 3,000 <200 – 260  


Cadmium 5 <0.5 – 0.52  


Chloride 250 mg/L <1 – 2.3 mg/L  


Chromium 100 <1 – 43  


Cobalt 4.7 <1 – 4.6  


Copper 1,300 <2 – 8.5  


Fluoride 4,000 <100 – 180  


Lead 15 <1 – 5.8  


Lithium 31  No data 


Manganese 300 <10 – 370  


Mercury 2 <0.2  


Molybdenum 40 <5 – 11  


Nickel 100 <1 – 39  


Nitrate 10,000  No data 


Selenium 50 <1 – 5  


Silver 100 <1  


Strontium 9,300 57 – 140  


Sulfate 500 mg/L <5 – 32 mg/L  


TDS 500 mg/L <10 – 320  


Thallium 2 <1  


Vanadium 63 <2 – 14  


Zinc 2,000 <10 – 39  


 


 


 


 


 


 


 


Table 6-6: Gallatin Fossil Plant, Well 23. Sampled 5 times between January 2011 and January 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 810 – 1,300 No data since 1/2012 


Antimony 6  <1  


Arsenic 10  <1 – 1.1  


Barium 2,000  55 – 68  


Beryllium 4  <2  


Boron 3,000 290 – 410 No data since 1/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 5.8 – 6.8 mg/L No data since 1/2012 


Chromium 100 <2  


Cobalt 4.7 <1 – 2.2 No data since 1/2012 


Copper 1,300 <2 No data since 1/2012 


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 35 – 300 No data since 1/2012 


Mercury 2 <0.2  


Molybdenum 40 <5 – 9.1 No data since 1/2012 


Nickel 100 <1 – 8.2  


Nitrate 10,000 0.66 – 0.67 No data prior to 7/2012 


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300 220 – 260 No data since 1/2012 


Sulfate 500 mg/L 250 – 260 mg/L No data since 1/2012 


TDS 500 mg/L 640 – 740 mg/L  


Thallium 2 <1  


Vanadium 63 <2 – 2.3 No data since 1/2012 


Zinc 2,000 <10 – 11 No data since 1/2012 
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Table 6-7: Gallatin Fossil Plant, Well 24. Sampled 5 times between February 2011 and 
January 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 200 No data since 1/2012 


Antimony 6  <1  


Arsenic 10  <1 – 1.3  


Barium 2,000  23 – 34  


Beryllium 4  <2  


Boron 3,000 <200 No data since 1/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 1.0 – 1.2 mg/L No data since 1/2012 


Chromium 100 <2  


Cobalt 4.7 <1 No data since 1/2012 


Copper 1,300 <2 No data since 1/2012 


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 32 – 68 No data since 1/2012 


Mercury 2 <0.2  


Molybdenum 40 <5 – 11 No data since 1/2012 


Nickel 100 1.2 – 8.7  


Nitrate 10,000 <0.1 No data prior to 7/2012 


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300 210 – 230 No data since 1/2012 


Sulfate 500 mg/L 230 – 240 mg/L No data since 1/2012 


TDS 500 mg/L 710 – 760 mg/L  


Thallium 2 <1  


Vanadium 63 <2 No data since 1/2012 


Zinc 2,000 <10 No data since 1/2012 


 


 


 


 


 


 


 


Table 6-8: Gallatin Fossil Plant, Well 25. Sampled 5 times between January 2011 and January 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 280 No data since 1/2012 


Antimony 6  <1 – 1.2  


Arsenic 10  <1 – 1.9  


Barium 2,000  86 – 100  


Beryllium 4  <2  


Boron 3,000 <200 No data since 1/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 42 – 66 mg/L No data since 1/2012 


Chromium 100 <2  


Cobalt 4.7 <1 – 2.5 No data since 1/2012 


Copper 1,300 <2 No data since 1/2012 


Fluoride 4,000 <100 – 120  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 140 – 210 No data since 1/2012 


Mercury 2 <0.2  


Molybdenum 40 5.1 – 7.2 No data since 1/2012 


Nickel 100 <1 – 2.6  


Nitrate 10,000 <0.1 No data prior to 7/2012 


Selenium 50 <1 – 1.7  


Silver 100 <1  


Strontium 9,300 260 – 270 No data since 1/2012 


Sulfate 500 mg/L 32 – 46 mg/L No data since 1/2012 


TDS 500 mg/L 420 – 440 mg/L  


Thallium 2 <1  


Vanadium 63 <2 No data since 1/2012 


Zinc 2,000 <10 No data since 1/2012 
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Table 6-9: Gallatin Fossil Plant, Well 26. Sampled 4 times between July 2012 and April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 330 – 740  


Antimony 6  <1  


Arsenic 10  1.5 – 22  


Barium 2,000  <2 – 51  


Beryllium 4  <2  


Boron 3,000 5,500 – 5,900  


Cadmium 5 <0.5  


Chloride 250 mg/L 3.6 – 8.9 mg/L  


Chromium 100 <1 – 4.4  


Cobalt 4.7 14 - 15  


Copper 1,300 <2  


Fluoride 4,000 <100 – 200  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 8,700 – 9,400  


Mercury 2 <0.2  


Molybdenum 40 7 – 14  


Nickel 100 <1 – 18  


Nitrate 10,000  No data 


Selenium 50 <1 – 2  


Silver 100 <1  


Strontium 9,300 99 – 1,100  


Sulfate 500 mg/L 880 – 1,000 mg/L October 2012 only 


TDS 500 mg/L 1,500 – 1,600 mg/L October 2012 only 


Thallium 2 <1  


Vanadium 63 <2 – 2  


Zinc 2,000 <10  


 


 


 


 


 


 


 


 


Table 6-10: Gallatin Fossil Plant, Well 27. Sampled 4 times between July 2012 and April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 180  


Antimony 6  <1  


Arsenic 10  <1 – 15  


Barium 2,000  52 – 100  


Beryllium 4  <2  


Boron 3,000 4,800 – 5,400  


Cadmium 5 <0.5 – 2.4  


Chloride 250 mg/L 4.2 – 4.6 mg/L  


Chromium 100 <2  


Cobalt 4.7 <1 – 1.1  


Copper 1,300 1.5 – 5.5  


Fluoride 4,000 160 – 400  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 170 – 600  


Mercury 2 <0.2  


Molybdenum 40 <5 – 19  


Nickel 100 9 – 13  


Nitrate 10,000  No data 


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300 1,200 – 1,300  


Sulfate 500 mg/L 840 – 920 mg/L  


TDS 500 mg/L 1,400 – 1,600 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 <10 – 14  
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7 John Sevier Fossil Plant 


Background 


John Sevier Fossil Plant includes four coal units on the Holston River near Rogersville, TN.  The 


plant went online in 1955, and TVA idled the coal units in 2012.  TVA originally disposed of the 


ash from John Sevier in a series of ponds located along the Holston River, in the area now 


covered by the dry fly ash disposal area and the sediment pond.  In 1979, TVA started using 


Area 2 as a bottom ash pond and started disposing of dry fly ash on top of the fly ash and 


bottom ash in the old ash ponds.  Ash Disposal Area J had a shorter lifespan - TVA started using 


Area J as a fly ash settling pond in 1982, converted to dry stacking in 1988, and closed the area 


in 1999.     


John Sevier does not appear to have the same karst bedrock as many of the TVA plants, and 


therefore has less natural vulnerability to sinkholes and related groundwater contamination.  


Other, anthropogenic sources of vulnerability do exist, however, including the fact that the 


dikes around the original ash ponds, now the dry fly ash disposal area, were poorly built.  After 


a section of the northern dike collapsed in 1973, TVA observed that:  


A large percent of ash was used as material to raise the dikes.  DED had 


recommended that ash not be used in dike building at John Sevier since the ash 


there is not suitable for this purpose because a significant portion is not stable 


when wet and it erodes easily.159   


The dikes were also too steep to be structurally sound; the same memo went on to observe 


that “the entire dike system at John Sevier has the same inadequacies.”160  As a result of this 


poor construction, John Sevier has had a history of dike failures, sloughing, and seepage.161 


Monitoring 


TVA currently monitors eight wells at John Sevier, mainly around the dry fly ash disposal area.  


Wells along the north dike of the dry fly ash disposal area show unsafe concentrations of boron, 


manganese, and sulfate, and in some cases cobalt (wells W28 and W30).  Well W31 also 


showed very high concentrations of molybdenum in April 2008, but molybdenum has not been 


                                                 
159


 TVA, John Sevier Steam Plant – Inspection of Ash Disposal Pond Dikes, memo to file from R. J. Bowman, Principal 
Civil Engineer (June 8, 1973) (reproduced in Stantec Consulting Services Inc., Report of Geotechnical Exploration – 
John Sevier Fossil Plant, Appendix A – historical documents, Feb. 8, 2010). 
160


 Id. 
161


 See generally Stantec Consulting Services Inc., Report of Phase 1 Facility Assessment, Tennessee, Appendix F – 
John Sevier Fossil Plant, Dry Fly Ash Area pages 2 – 6 and Sediment Pond West page 2; Parsons Energy and 
Chemicals Group Inc., Fly Ash Pond Dike Slope Stability Evaluation – Phase One Report (Dec. 9, 1999).  
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measured since then (see Data Gaps section below).  When compared to upgradient 


background water quality, all of the wells around the dry fly ash disposal area have shown 


significantly elevated concentrations of boron, sulfate, and many other contaminants in recent 


years.162  Although results for well W31 suggest cadmium contamination, TVA tested water 


from that well at three different labs in 2011, and only one of the three has reported such high 


concentrations.163  TVA suggested that the high readings at one lab were caused by 


interference from elevated molybdenum levels.164  This explanation seems plausible, but it 


raises another issue – if there is elevated molybdenum in this well, then TVA should be 


regularly measuring and reporting molybdenum concentrations.    


Monitoring around the bottom ash disposal pond, Area 2, has been recent and limited; 


concentrations of most pollutants were below health-based thresholds.  Manganese, which was 


only measured in April 2011, was higher than the Lifetime Health Advisory and higher than 


upgradient concentrations. 


Data gaps 


There are gaps at each of John Sevier’s three ash disposal areas: 


 There are no groundwater wells upgradient or downgradient of ash disposal Area J, so 


we have no information about the extent to which that abandoned ash pond is leaching 


pollutants into groundwater and the Holston River.   


 The bottom ash disposal area (Area 2) is currently monitored with one upgradient well 


(W1) and two downgradient wells (10-36 and 10-37).  The downgradient wells, however, 


were only recently installed.  Moreover, TVA does not regularly monitor these wells for 


many pollutants of concern, including boron, chloride, manganese, and sulfate.  TVA 


once monitored an additional well south of Area 2 and west of well W1; it is not clear 


why this well was removed.165 


 The dry fly ash disposal area is the best-monitored of the three areas.  However, it has a 


history of dike failures, sloughing, and seeping along the north dike.  The 1973 dike 


failure occurred in the area between wells W30 and W31 (see Figure 7-1 below), and 


                                                 
162


 For example, the April 2012 groundwater report noted that there were exceedances (significant departures 
from upgradient water quality) for the following analytes in the following downgradient wells:  Alkalinity (all wells), 
aluminum (W31 and W32), ammonia (W29), boron (all wells), fluoride (W30 and W31), manganese (W28- W30), 
pH (all wells), sodium (W28-W31), specific conductivity (all wells), strontium (wells W28-W31), and sulfate (all 
wells).  TVA, John Sevier Fossil Plant Dry Fly Ash Landfill Groundwater Assessment Monitoring Report – April 2012, 6 
(May 28, 2012).  
163


 TVA, John Sevier Fossil Plant Dry Fly Ash Landfill Groundwater Assessment Monitoring Report – April 2011, 7-9 
(June 15, 2011). 
164


 Id. 
165


 Meeting Minutes, John Sevier Fossil Plant Ash Disposal – Tennessee Solid Waste Permit (Mar. 3, 1987) (showing 
two wells south of Area 2 – W1 and W2). 
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both of these wells show clear evidence of contamination.  The distance between these 


two wells is roughly 0.4 miles.  An additional well in this area would provide important 


information about the rate of leaching in parts of the dike that have a history of 


weakness and instability. 


As a site-wide matter, molybdenum is essentially unmonitored at John Sevier.  The only data 


that we have on file for wells W1 – W32 are from a single round of results in April 2008; 


molybdenum has apparently not been measured at all in wells 10-36 and 10-37.  Yet there are 


several reasons why molybdenum should be a pollutant of concern at John Sevier:  First, 


according to a U.S. EPA risk assessment, molybdenum is a coal ash pollutant that may pose a 


health risk near coal ash impoundments and landfills.166  Second, molybdenum is elevated in 


groundwater at other TVA coal plants.  Third, molybdenum concentrations in well W31 have 


been as high as 2,200 ug/L, over 50 times higher than the concentration that is safe to drink.  


Finally, molybdenum has been blamed for causing artificially high cadmium results in the same 


well (see Monitoring section above).  TDEC clearly should require TVA to regularly measure 


molybdenum concentrations across the site.  


Failure to regulate 


Recent data show clear evidence of coal ash leachate migrating from the dry fly ash disposal 


area to the Holston River via the local groundwater.  Specifically, concentrations of boron, 


manganese, strontium, sulfate and other pollutants are much higher than background in wells 


along the thin strip of land between the disposal area and the river.  The source of the 


contamination is likely to be the ash that was sluiced to the ponds beneath the current dry 


disposal area and left in place, though the dry fly ash stacks may be contributing as well.  As far 


as we know, TDEC is not requiring TVA to do anything about this legacy waste issue, and has 


decided to allow the problem to persist indefinitely.  


                                                 
166


 See, e.g., U.S. EPA, Draft Human and Ecological Risk Assessment of Coal Combustion Wastes, 2-4 (Apr. 2010) 
(listing molybdenum as a coal ash constituent of potential concern); id. at ES-6 – ES-7 (showing significant 90


th
 


percentile risks for molybdenum through the groundwater-to-drinking water pathway for landfills and surface 
impoundments); U.S. EPA co-proposed Subtitle D coal ash regulations, 75 Fed. Reg. 35128, 35253 (June 21, 2010) 
(listing molybdenum as an assessment monitoring constituent). 
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Figure 7-1: Groundwater wells at John Sevier Fossil Plant (approximate locations).
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Table 7-1: John Sevier Fossil Plant, Well W1. Sampled 11 times between April 2008 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 140  


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  190 – 230  


Beryllium 4  <2  


Boron 3,000 <0.2  


Cadmium 5 <0.5  


Chloride 250 mg/L 8.9 – 11.0 mg/L  


Chromium 100 <1 – 4  


Cobalt 4.7 <1  


Copper 1,300 <2  


Fluoride 4,000 <100 – 100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 <10 – 39  


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 4/2008 


Nickel 100 <1 – 3.3  


Nitrate 10,000 <100 – 530  


Selenium 50 <1 – 1.4  


Silver 100 <1  


Strontium 9,300 590 – 800  


Sulfate 500 mg/L 24.5 – 27.0 mg/L  


TDS 500 mg/L 260 – 320 mg/L 
No data 4/2012 or 


4/2013 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 95.5  


 


 


 


 


 


 


Table 7-2: John Sevier Fossil Plant, Well W28. Sampled 11 times between April 2008 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 3,100  


Antimony 6  <1  


Arsenic 10  <1 – 2.3  


Barium 2,000  16 – 53  


Beryllium 4  <2  


Boron 3,000 2,600 – 3,100  


Cadmium 5 <0.5  


Chloride 250 mg/L 12 – 14 mg/L  


Chromium 100 <1 – 7.6  


Cobalt 4.7 <1 – 6.4  


Copper 1,300 <1 – 3.3  


Fluoride 4,000 <100 – 120  


Lead 15 <1 – 2.4  


Lithium 31  No data 


Manganese 300 960 – 4,000  


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 4/2008 


Nickel 100 5.1 – 21.0  


Nitrate 10,000 <100 – 280  


Selenium 50 <1 – 2.1  


Silver 100 <1  


Strontium 9,300 870 – 1,000  


Sulfate 500 mg/L 750 – 890 mg/L  


TDS 500 mg/L 1,400 – 1,600 mg/L 
No data 4/2012 or 


4/2013 


Thallium 2 <1  


Vanadium 63 <2 – 10  


Zinc 2,000 <10 – 18  
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Table 7-3: John Sevier Fossil Plant, Well W29. Sampled 11 times between April 2008 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 760  


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  15 – 32  


Beryllium 4  <2  


Boron 3,000 850 – 1,800  


Cadmium 5 <0.5  


Chloride 250 mg/L 3.2 – 9.5 mg/L  


Chromium 100 <1 – 4.3  


Cobalt 4.7 <1 – 2.4  


Copper 1,300 <1 – 2  


Fluoride 4,000 100 – 220  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 1,040 – 8,300  


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 4/2008 


Nickel 100 2.4 – 7.6  


Nitrate 10,000 <100 – 3,200  


Selenium 50 <1 – 4  


Silver 100 <1  


Strontium 9,300 640 – 1,200  


Sulfate 500 mg/L 150 – 390  


TDS 500 mg/L 640 – 860 
No data 4/2012 or 


4/2013 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 21  


 


 


 


 


 


 


Table 7-4: John Sevier Fossil Plant, Well W30. Sampled 11 times between April 2008 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 110  


Antimony 6  <1  


Arsenic 10  <1 – 7.3  


Barium 2,000  16 – 27  


Beryllium 4  <2  


Boron 3,000 4,100 – 5,650  


Cadmium 5 <0.5  


Chloride 250 mg/L 15 – 18 mg/L  


Chromium 100 <1 – 2.9  


Cobalt 4.7 1.2 – 5.0  


Copper 1,300 <1 – 3.1  


Fluoride 4,000 310 – 420  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 1,200 – 3,800  


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 4/2008 


Nickel 100 7.2 – 33.0  


Nitrate 10,000 <100 – 100  


Selenium 50 <1 – 2.1  


Silver 100 <1  


Strontium 9,300 3,200 – 5,050  


Sulfate 500 mg/L 960 – 1,100 mg/L  


TDS 500 mg/L 1,750 – 2,000 mg/L 
No data 4/2012 or 


4/2013 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10  
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Table 7-5: John Sevier Fossil Plant, Well W31. Sampled 11 times between April 2008 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 880  


Antimony 6  <1  


Arsenic 10  <1 – 2.2  


Barium 2,000  23.5 – 46  


Beryllium 4  <1  


Boron 3,000 9,000 – 18,000  


Cadmium 5 <0.5 – 8.2  


Chloride 250 mg/L 8.1 – 14 mg/L  


Chromium 100 <1 – 2.7  


Cobalt 4.7 <1  


Copper 1,300 <1 – 9.7  


Fluoride 4,000 170 – 380  


Lead 15 <1 – 1.25  


Lithium 31  No data 


Manganese 300 <50  


Mercury 2 <0.2  


Molybdenum 40 2,200 No data since 4/2008 


Nickel 100 6.8 – 19.0  


Nitrate 10,000 <100 – 3,000  


Selenium 50 <1 – 4.1  


Silver 100 <1  


Strontium 9,300 3,000 – 6,300  


Sulfate 500 mg/L 860 – 1,800 mg/L  


TDS 500 mg/L 1,600 – 2,800 mg/L 
No data 4/2012 or 


4/2013 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 16  


 


 


 


 


 


 


Table 7-6: John Sevier Fossil Plant, Well W32. Sampled 11 times between April 2008 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 1,000  


Antimony 6  <1  


Arsenic 10  <1 – 1.1  


Barium 2,000  52 – 65  


Beryllium 4  <2  


Boron 3,000 <200 – 440  


Cadmium 5 <0.5  


Chloride 250 mg/L 9.7 – 12.0 mg/L  


Chromium 100 <1 – 2.7  


Cobalt 4.7 <1  


Copper 1,300 <2  


Fluoride 4,000 <100 – 120  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 4 – 12  


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 4/2008 


Nickel 100 1.8 – 5.7  


Nitrate 10,000 <100 – 960  


Selenium 50 <1 – 1  


Silver 100 <1  


Strontium 9,300 260 – 340  


Sulfate 500 mg/L 47 – 54  


TDS 500 mg/L 370 – 460 
No data 4/2012 or 


4/2013 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 15  
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Table 7-7: John Sevier Fossil Plant, Well 10-36. Sampled 5 times between April 2011 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 No data since 4/2011 


Antimony 6  <1  


Arsenic 10  1.3 – 2.5  


Barium 2,000  47 – 60  


Beryllium 4  <1  


Boron 3,000 <200 No data since 4/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 9.75 mg/L No data since 4/2011 


Chromium 100 <2  


Cobalt 4.7 3.30 – 3.35 No data since 10/2011 


Copper 1,300 <2 No data since 10/2011 


Fluoride 4,000 <100 – 120  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 1,850 No data since 4/2011 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 3.3 – 7.55  


Nitrate 10,000 <100  


Selenium 50 <1 – 2.3  


Silver 100 <1  


Strontium 9,300 850 No data since 4/2011 


Sulfate 500 mg/L 120 mg/L No data since 4/2011 


TDS 500 mg/L 625 mg/L No data since 4/2011 


Thallium 2 <1  


Vanadium 63 <2 No data since 10/2011 


Zinc 2,000 <10 No data since 10/2011 


 


 


 


 


 


 


 


Table 7-8: John Sevier Fossil Plant, Well 10-37. Sampled 5 times between April 2011 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 No data since 4/2011 


Antimony 6  <1  


Arsenic 10  <1 – 3.7  


Barium 2,000  33.5 – 59  


Beryllium 4  <1  


Boron 3,000 <200 No data since 4/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 7.7 mg/L No data since 4/2011 


Chromium 100 <2  


Cobalt 4.7 <1 No data since 10/2011 


Copper 1,300 <2 No data since 10/2011 


Fluoride 4,000 <100 – 150  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 750 No data since 4/2011 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 <1 – 2.4  


Nitrate 10,000 <100 – 340  


Selenium 50 <1   


Silver 100 <1  


Strontium 9,300 210 No data since 4/2011 


Sulfate 500 mg/L 65 mg/L No data since 4/2011 


TDS 500 mg/L 350 mg/L No data since 4/2011 


Thallium 2 <1  


Vanadium 63 <2 No data since 10/2011 


Zinc 2,000 <10 No data since 10/2011 
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8 Johnsonville Fossil Plant 


Background 


The 10-unit Johnsonville plant, on the Tennessee River in New Johnsonville TN, is TVA’s oldest 


coal plant.  Construction began in 1949 and the first unit went online in 1951.167  TVA idled four 


units in 2012.  The plant will permanently close between 2015 and 2017. 


The ash disposal facilities at Johnsonville are shown in Figure 8-1.  The original ash disposal 


pond for the plant was in Area 1.  DuPont, which operates a titanium dioxide facility north of 


the coal plant and east of Area 1, has used and controlled the northern part of Area 1 since the 


early 1970s.168  TVA closed the ash disposal areas in the southern half of Area 1 in 1975-1976.  


The area is presumably unlined, and although it was covered with soil upon closure, erosion 


“throughout the majority” of the exterior slopes of the area has since exposed the ash.169  The 


western dike along the Tennessee River has also experienced significant seepage. 


TVA built Areas 2 & 3 on an artificial island in the late 1960s, and raised the dikes twice during 


the 1970s.170  Fly ash from the ponds on the island is now being dredged and transported to a 


private landfill across the river.171  Groundwater within the Area 2 & 3 dikes drains into the 


Tennessee River.172  TVA plans to close this area between 2015 and 2017 by removing most of 


the ash,173 grading the dikes and remaining ash, and installing either a geosynthetic or 


compacted soil cap.174 


The South Railroad Loop Area was built in the early 1980s, and originally included two dredge 


cells, a dry disposal area, and stilling ponds.  Ash was dry-stacked over the dredge cells to a 


maximum height of 70-80 feet before the area was closed in 2000.  Geotechnical engineering 


                                                 
167


 TVA, Johnsonville Fossil Plant, http://www.tva.com/sites/johnsonville.htm.  
168


 Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Tennessee, Appendix G: Johnsonville 
Fossil Plant, North Abandoned Ash Disposal Area 1, pages 1-2 (June 24, 2009). 
169


 Id. at 4. 
170


 Id. at Active Ash Disposal Areas 2 & 3, 1-2. 
171


 The private landfill has had its own groundwater quality problems.  See EIP and Earthjustice, OUT OF CONTROL, 
supra note 5 at 102-105.   
172


 See, e.g., TVA, Johnsonville Fossil Plant Ash Impoundment Groundwater Monitoring Report – September 2011 
(showing groundwater “flowing out radially, including north towards the Kentucky Reservoir / Tennessee River.”).  
173


 The closure plan calls for removing 5 million cubic yards of ash.  TVA estimated that this would be all of the ash 
on the island and all of the ash that will be sluiced to the island between 2009 and plant closure.  TVA, Active Ash 
Pond Preliminary Closure Plan, 2 (May 24, 2011).  However, the closure plan also describes grading and capping of 
the remaining ash, suggesting that not all ash will be removed.  Id. at 6.  TVA has estimated the total storage 
capacity of “Area 2” to be 4.36 million cubic yards.  Letter from Anda Ray, TVA, to Richard Kinch, U.S. EPA, 
responding to EPA’s request for information (Mar. 25, 2009).  It is not clear whether this volume represents all of 
the ash on the island, or only the ash within the footprint of what TVA defines as Area 2.  
174


 TVA, Active Ash Pond Preliminary Closure Plan, 6 (May 24, 2011). 



http://www.tva.com/sites/johnsonville.htm
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consultants noted ongoing erosion around the area, due in part to the “erosive nature of the 


materials used to construct the disposal area and final cover.”175  The extent to which TVA lined 


the site prior to using it as an ash disposal area is unclear.176 


TVA constructed the DuPont Road Dredge Cell in the late 1980s or early 1990s.  Ash was dry 


stacked in the area from the late 1990s through the early 2000s, when the area was closed.  


Although TVA built the cell with a clay liner, they did not install a cap to prevent water from 


percolating through the ash, instead opting for an “evapotranspiration plan” that consisted of 


trees planted along the crest of the area.  Although the liner appears to have worked, the 


evapotranspiration plan has not, and so the area has filled with water, creating a “bathtub 


effect” and seepage that “appears to have completely surrounded the cell.”177 


Monitoring 


Figure 8-1 shows the approximate locations of the groundwater wells discussed in this report.   


Area 1.  EIP has not received any recent data from the original ash pond area (Area 1), but we 


do have data from 1990-1994 for six wells numbered C1 through C6.  EIP obtained these data 


from TVA through a Freedom of Information Act request in 2010.178  Unfortunately, the data 


came in the form of a spreadsheet, without details about how the wells were installed, what 


kind of material they were screened in, or precisely where the wells were located.179  The 


spreadsheet included results for aluminum, arsenic, boron, cadmium, chromium, iron, lead, 


manganese, molybdenum, sulfate, and TDS.  As shown in Tables 8-1 through 8-6, 


concentrations of all pollutants were very high, frequently more than an order of magnitude 


greater than the health-based thresholds used in this paper.  This area is known to be 


deteriorating (see Background section above), and has apparently caused severe groundwater 


contamination,180 yet neither TVA nor TDEC appear to have conducted any groundwater 


monitoring since 1994, much less remediate the source of the contamination.   


                                                 
175


 Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Tennessee, Appendix G: Johnsonville 
Fossil Plant, South Railroad Loop Ash Disposal Area 4 page 6 (June 24, 2009). 
176


 See id., Photos, Concerns/Photo Log, page a (photograph caption describing “erosion exposing liner along toe of 
eastern stack area.”). 
177


 Id., Dredge Pond East of Gas Turbines Area 5, pages 2-6. 
178


 TVA, Groundwater monitoring data for the active ash disposal area and abandoned ash disposal area (Area A) in 
response to April 28, 2010 Freedom of Information Act Request (2010). 
179


 Two unrelated maps indicate that they were in the southern part of Area 1, which is consistent with the fact 
that DuPont controls all of Area 1 north of the TVA property line.  Stantec Consulting Services, Inc., Report of Phase 
1 Facility Assessment, Tennessee, Appendix G: Johnsonville Fossil Plant, North Abandoned Ash Disposal Area 1, 
pages 1-2 (June 24, 2009). 
180


 Even if these six wells were screened directly in saturated ash, the primitive state of ash disposal in the 1950s-
1970s suggests a high likelihood of groundwater contamination beyond the footprint of the abandoned ash pond.  
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Areas 2 & 3.  EIP has two sets of data from the ash disposal island, Areas 2 &3.  The first set of 


data, from 1986-1997, was obtained in the same 2010 FOIA request described above, and 


comes with the same limitations.  The exact locations of these wells, in particular, remain 


uncertain.  The results from these wells are shown in Tables 8-7 through 8-9.  The data show 


very high concentrations of the measured pollutants, again frequently more than an order of 


magnitude greater than “safe” concentrations.  We are not aware of any groundwater data 


collected by TVA between 1997 and 2011.  In 2011, as part of the USWAG voluntary monitoring 


program, TVA installed 3 new wells around the perimeter of the island in 2010, shown in Figure 


8-1 as 10-AP1 through 10-AP3.  These wells show much lower concentrations of some metals, 


like arsenic and cadmium, but continue to show clear evidence of coal ash contamination, 


including high concentrations of boron, cobalt, manganese, and sulfate (see Tables 8-10 


through 8-12).  Well 10-AP1, for example, showed 6.3 mg/L of boron, 11-21 ug/L of cobalt, and 


3.5 mg/L of manganese in 2011, all much higher than background and higher than health-based 


guidelines.181  Despite the clearly elevated concentrations of these three pollutants, TVA 


stopped measuring them in 2012. 


South Rail Loop area.  There are currently six wells around the South Rail Loop Area.  Three 


wells are screened in alluvial soils: B9 (upgradient), B6R, and B8R.  The other three wells are 


screened in a deeper geologic layer of Chattanooga Shale:  B30 (upgradient), B6, and B8.  Wells 


B6R, B8R, and B30 are new or recently reactivated wells, as described below. 


Until recently, TVA maintained three wells around the South Rail Loop Area:  Wells B6, B8, and 


upgradient well B9.  Wells B6 and B8 consistently showed evidence of contamination, including 


high concentrations of boron, manganese, sulfate, and in the case of well B8, cobalt.  Limited 


data from the 1992-1993 suggest that the same pattern was evident 20 years ago.182  TVA 


speculated that the contamination might have been naturally occurring since Chattanooga 


Shale can release the same pollutants typically associated with coal ash.183  TVA could not 


conduct a proper upgradient-downgradient analysis at the time because the upgradient well, 


B9, was screened in alluvial soils.  In March 2013, in order to build the database for a better 


analysis, TVA started monitoring well B30, which is upgradient of the South Rail Loop area and 


also screened in the Chattanooga shale.184  Although TVA has only measured this well once, 


there are clear differences between well B30 and wells B6 and B8.  Boron, in particular, is below 


detection at <0.2 mg/L in well B30, but above the Child Health Advisory in wells B6 (1.3-6.5 


                                                 
181


 Background well B9 has had maximum boron, cobalt, and manganese concentrations of 0.33 mg/L, 1 ug/L, and 
0.06 mg/L, respectively, since 2006.  
182


 See TVA, Rail Loop Disposal Area – Revised Closure Plan – Appendix F: Background Groundwater Monitoring 
Report (Feb. 2, 1998).  
183


 Letter from Cynthia M. Anderson, TVA, to Alan Spear, TDEC (Nov. 15, 2012).  
184


 TVA, Johnsonville Fossil Plant South Rail Loop Ash Disposal Area Groundwater Monitoring Report- March 2013, 
1, 4 (May 15, 2013). 
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mg/L) and B8 (9.2-10.5 mg/L).  Similar differences between wells B30 and B8 can be seen for 


cobalt (5.1 ug/L in well B30, 47-65 ug/L in well B8), manganese (1.0 mg/L in well B30, 2.5-2.9 


mg/L in well B8), and sulfate (13 mg/L in well B30, 120-1,200 mg/L in well B8).  These results 


suggest that the contamination in wells B6 and B8 is not naturally occurring, and is instead due 


to the coal ash in the South Rail Loop area. 


In 2012, on the grounds that contamination in wells B6 and B8 might have been naturally 


occurring (and before results from well B30 were collected), TVA and TDEC agreed to replace 


these wells with new wells screened in alluvial soils above the shale layer.185  The new wells, 


B6R and B8R, were installed in December 2012 and first monitored in March 2013.  The initial 


results suggest that the groundwater in the alluvial soil, like the groundwater in the 


Chattanooga shale, has been contaminated by the ash in the South Rail Loop area.  Boron in 


wells B6R and B8R was 7.2 and 1.0 mg/L, respectively.  Upgradient well B9, by comparison, 


ranges between <0.2 and 0.3 mg/L.  Manganese in wells B6R and B8R was 1.5 and 1.1 mg/L, 


much higher than the 0.003-0.06 mg/L seen in well B9.   


To summarize, the ash in the South Rail Loop area has contaminated groundwater in the alluvial 


soil and in the Chattanooga Shale beneath it; this groundwater is now unsafe to drink, with high 


concentrations of boron, cobalt, manganese, and sulfate. 


DuPont Road Dredge Cell.  The closed DuPont Road Dredge Cell, as described above, has a clay 


liner that may be effectively preventing leachate from seeping into local groundwater.  The four 


wells around that area show little evidence of contamination. 


Data gaps 


1. The groundwater around the southern part of abandoned ash disposal Area 1 has 


apparently not been monitored over the past twenty years (since 1994).  As described above, 


TVA measured extremely high levels of groundwater contamination here in the early 1990s.  


TVA and TDEC should resume monitoring this area and, if the groundwater contamination has 


persisted, remediate the area.   


2. Although TVA found clear evidence of groundwater contamination around Areas 2 & 3 


in the early 1990s with no discernible downward trend, it suspended monitoring between 


1994/1997 (depending on the well) and 2011.  When TVA resumed monitoring, this time at 


different wells, concentrations of some pollutants (for example, aluminum, arsenic and 


cadmium) were dramatically lower.  Concentrations of boron, on the other hand, were roughly 


consistent with historical data.  TVA and TDEC should investigate whether these changes are an 


                                                 
185


 Letter from Cynthia M. Anderson, TVA, to Alan Spear, TDEC (May 17, 2012). 
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artifact of where the wells are installed or screened, or whether they represent changes that 


can be generalized to the perimeter of the island.     


3. TVA resumed monitoring groundwater around Areas 2 & 3 in 2011 as part of its USWAG 


voluntary monitoring plan.  However, TVA only conducted one or two rounds of monitoring for 


many pollutants, including key coal ash indicators.  Specifically, aluminum, boron, chloride, 


manganese, molybdenum, strontium, sulfate, and TDS were measured in the first round of 


sampling, but not measured during the next four sampling events.  Cobalt, copper, vanadium, 


and zinc were measured twice in 2011 but not at all in 2012 or 2013.  All of these pollutants 


should be routinely measured.  The failure to routinely measure boron, cobalt, and manganese 


when initial sampling showed elevated and unsafe concentrations is particularly irresponsible.  


Manganese, for example, was more than ten times the Lifetime Health Advisory in all three 


wells when TVA stopped measuring it.       


4. Finally, TVA and TDEC agreed to abandon contaminated wells B6 and B8 on the grounds 


that these wells may be showing the effect of the natural shale bedrock.  However, as described 


above, the new upgradient shale-screened well, well B30, shows much lower concentrations of 


boron, manganese, and sulfate than the downgradient wells, suggesting that the contamination 


in wells B6 and B8 is not in fact naturally occurring.  TVA and TDEC should not abandon these 


wells, but should instead begin corrective action planning to remediate the contamination.    
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Figure 8-1:  Groundwater wells at Johnsonville Fossil Plant (approximate locations).  Orange wells are 
no longer monitored and their locations are only roughly known. 
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Table 8-1: Johnsonville Fossil Plant, Well C1. Sampled 14 times, March 1990 - September 
1994.   
 


Chemical Threshold Data 


Aluminum 16,000 1,200 – 49,000 


Arsenic 10  130 – 390 


Boron 3,000 7,900 – 48,000 


Cadmium 5 <0.1 – 37 


Chromium 100 <1 – 49 


Lead 15 <1 – 38 


Manganese 300 1,900 – 6,700 


Molybdenum 40 <20 – 320 


Sulfate 500 mg/L 160 – 2,000 mg/L 


TDS 500 mg/L 2,000 – 3,300 mg/L 


 
Table 8-2: Johnsonville Fossil Plant, Well C2. Sampled 14 times, March 1990 - September 
1994.   
 


Chemical Threshold Data 


Aluminum 16,000 1,400 – 28,000 


Arsenic 10  35 – 110 


Boron 3,000 6,300 – 18,000 


Cadmium 5 0.2 – 20 


Chromium 100 1 – 47 


Lead 15 <1 – 43 


Manganese 300 <5 – 410 


Molybdenum 40 <20 – 350 


Sulfate 500 mg/L 43 – 1,500 mg/L 


TDS 500 mg/L 1,600 – 2,400 mg/L 


 
Table 8-3: Johnsonville Fossil Plant, Well C3. Sampled 12 times, March 1990 - September 
1994. 
 


Chemical Threshold Data 


Aluminum 16,000 370 – 42,000 


Arsenic 10  37 – 160 


Boron 3,000 8,000 – 24,000 


Cadmium 5 0.1 – 18 


Chromium 100 <1 – 68 


Lead 15 <1 – 53 


Manganese 300 <5 – 720 


Molybdenum 40 140 – 320 


Sulfate 500 mg/L 240 – 950 mg/L 


TDS 500 mg/L 550 – 1,900 mg/L 


Table 8-4: Johnsonville Fossil Plant, Well C4. Sampled 12 times, March 1990 - September 
1994.   
 


Chemical Threshold Data 


Aluminum 16,000 1,800 – 270,000 


Arsenic 10  6 – 61 


Boron 3,000 1,800 – 5,700 


Cadmium 5 0.2 – 35 


Chromium 100 1 – 230 


Lead 15 2 – 200 


Manganese 300 3,800 – 8,900 


Molybdenum 40 <20 – 160 


Sulfate 500 mg/L 60 – 250 mg/L 


TDS 500 mg/L <10 – 310 mg/L 


 
Table 8-5: Johnsonville Fossil Plant, Well C5. Sampled 12 times, March 1990 - September 
1994. 
 


Chemical Threshold Data 


Aluminum 16,000 2,000 – 470,000 


Arsenic 10  32 – 300 


Boron 3,000 3,500 – 18,000 


Cadmium 5 0.2 – 240 


Chromium 100 1 – 620 


Lead 15 5 – 240 


Manganese 300 38 – 10,000 


Molybdenum 40 <20 – 420 


Sulfate 500 mg/L 77 – 600 mg/L 


TDS 500 mg/L 300 – 920 mg/L 


 
Table 8-6: Johnsonville Fossil Plant, Well C6. Sampled 15 times, March 1990 - September 
1994. 
 


Chemical Threshold Data 


Aluminum 16,000 5,700 – 340,000 


Arsenic 10  12 – 570 


Boron 3,000 3,300 – 17,000 


Cadmium 5 0.3 – 31 


Chromium 100 7 – 520 


Lead 15 11 – 390 


Manganese 300 240 – 6,800 


Molybdenum 40 <20 – 310 


Sulfate 500 mg/L 47 – 1,400 


TDS 500 mg/L 210 – 1,200 
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Table 8-7: Johnsonville Fossil Plant, Well SS13. Sampled 14 times, April 1986 - September 
1994. 
 


Chemical Threshold Data 


Aluminum 16,000 38 – 130,000 


Arsenic 10  3 – 65 


Boron 3,000 <500 – 16,000 


Cadmium 5 0.4 – 86 


Chromium 100 2 – 110 


Lead 15 2 – 120 


Manganese 300 410 – 9,000 


Molybdenum 40 <20 – 130 


Sulfate 500 mg/L <1 – 1,400 


TDS 500 mg/L 80 – 310 


 
Table 8-8: Johnsonville Fossil Plant, Well SS15. Sampled 18 times, April 1986 - September 
1997.   
 


Chemical Threshold Data 


Aluminum 16,000 1,300 – 46,000 


Arsenic 10  <1 – 10 


Boron 3,000 1,900 – 4,200 


Cadmium 5 0.8 – 25 


Chromium 100 <1 – 48 


Lead 15 <1 – 32 


Manganese 300 3,110 – 14,000 


Molybdenum 40 <20 


Sulfate 500 mg/L 88 – 220 


TDS 500 mg/L 230 – 400 


 
Table 8-9: Johnsonville Fossil Plant, Well SS16. Sampled 15 times, April 1986 - September 
1994.   
 


Chemical Threshold Data 


Aluminum 16,000 130 – 1,100,000 


Arsenic 10  6 – 520 


Boron 3,000 2,100 – 8,400 


Cadmium 5 0.5 – 260 


Chromium 100 <1 – 160 


Lead 15 <1 – 100 


Manganese 300 4,100 – 16,000 


Molybdenum 40 150 – 1,200 


Sulfate 500 mg/L 140 – 1,500 


TDS 500 mg/L 1,200 – 2,300 
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Table 8-10: Johnsonville Fossil Plant, Well 10-AP1. Sampled 5 times between March 2011 
and March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 420 No data since 3/2011 


Antimony 6  <1  


Arsenic 10  2.4 – 4.8  


Barium 2,000  35 – 44  


Beryllium 4  <2  


Boron 3,000 6,300 No data since 3/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 21 mg/L No data since 3/2011 


Chromium 100 <2  


Cobalt 4.7 11 – 21 No data since 9/2011 


Copper 1,300 <2 No data since 9/2011 


Fluoride 4,000 130 – 180  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 3,500 No data since 3/2011 


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 3/2011 


Nickel 100 29 – 36  


Nitrate 10,000 <100 No data prior to 9/2012 


Selenium 50 <1 – 2.8  


Silver 100 <1  


Strontium 9,300 360 No data since 3/2011 


Sulfate 500 mg/L 300 mg/L No data since 3/2011 


TDS 500 mg/L 1,200 mg/L No data since 3/2011 


Thallium 2 <1  


Vanadium 63 <10 No data since 9/2011 


Zinc 2,000 15 – 21 No data since 9/2011 


 


 


 


 


 


 


 


 


Table 8-11: Johnsonville Fossil Plant, Well 10-AP2. Sampled 5 times between March 2011 
and March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 230 No data since 3/2011 


Antimony 6  <1  


Arsenic 10  1.8 – 4.9  


Barium 2,000  31 – 71  


Beryllium 4  <2  


Boron 3,000 <200 No data since 3/2011 


Cadmium 5 <0.5 – 2.8  


Chloride 250 mg/L 23 mg/L No data since 3/2011 


Chromium 100 <2 – 14  


Cobalt 4.7 34 – 58 No data since 9/2011 


Copper 1,300 <2 No data since 9/2011 


Fluoride 4,000 120 – 170  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 13,000 No data since 3/2011 


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 3/2011 


Nickel 100 35 – 52  


Nitrate 10,000 <100 No data prior to 9/2012 


Selenium 50 <1 – 1  


Silver 100 <1  


Strontium 9,300 280 No data since 3/2011 


Sulfate 500 mg/L 820 mg/L No data since 3/2011 


TDS 500 mg/L 810 mg/L No data since 3/2011 


Thallium 2 <1  


Vanadium 63 <10 No data since 9/2011 


Zinc 2,000 16 – 18 No data since 9/2011 
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Table 8-12: Johnsonville Fossil Plant, Well 10-AP3. Sampled 5 times between March 2011 
and March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 1,300 No data since 3/2011 


Antimony 6  <1  


Arsenic 10  <1 – 1.6  


Barium 2,000  20 – 26  


Beryllium 4  <2  


Boron 3,000 5,300 No data since 3/2011 


Cadmium 5 3.7 – 5.8  


Chloride 250 mg/L 36 mg/L No data since 3/2011 


Chromium 100 <2  


Cobalt 4.7 47 – 55 No data since 9/2011 


Copper 1,300 <2 – 3 No data since 9/2011 


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 20,000 No data since 3/2011 


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 3/2011 


Nickel 100 84 – 120186  


Nitrate 10,000 <100 No data prior to 9/2012 


Selenium 50 <1 – 1.2  


Silver 100 <1  


Strontium 9,300 630 No data since 3/2011 


Sulfate 500 mg/L 780 mg/L No data since 3/2011 


TDS 500 mg/L 560 mg/L No data since 3/2011 


Thallium 2 <1  


Vanadium 63 <10 No data since 9/2011 


Zinc 2,000 68 – 75 No data since 9/2011 
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 Nickel was measured 7 times over this period. 


Table 8-13: Johnsonville Fossil Plant, Well B5. Sampled 9 times between March 2009 and 
March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 360 – 2,000   


Antimony 6  <1  


Arsenic 10  <1 – 3.4  


Barium 2,000  <5 – 20  


Beryllium 4  <2  


Boron 3,000 <200   


Cadmium 5 0.6 – 1.6  


Chloride 250 mg/L 32 – 36 mg/L   


Chromium 100 <2 – 2.9  


Cobalt 4.7 <10187  


Copper 1,300 7.4 – 13  


Fluoride 4,000 310 – 560  


Lead 15 <1 – 3  


Lithium 31  No data 


Manganese 300 53 - 87   


Mercury 2 0.22 – 0.66  


Molybdenum 40 <5   


Nickel 100 61 – 76  


Nitrate 10,000 560 No data prior to 3/2013 


Selenium 50 <1 – 6.1  


Silver 100 <1  


Strontium 9,300 <10 – 23  


Sulfate 500 mg/L 66 – 72 mg/L   


TDS 500 mg/L 180 – 200 mg/L   


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 160 – 220  
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 Cobalt in this well has historically been reported as “<10 ug/L.”  Results for September 


2012 and March 2013 were <1 and 1 ug/L. 
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Table 8-14: Johnsonville Fossil Plant, Well B6. Sampled 9 times between March 2009 and 
March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 135  


Antimony 6  <1  


Arsenic 10  1.1 – 3  


Barium 2,000  6.9 – 21  


Beryllium 4  <2  


Boron 3,000 1,300 – 6,500  


Cadmium 5 <0.5  


Chloride 250 mg/L 2.5 – 17 mg/L  


Chromium 100 <2  


Cobalt 4.7 <10188  


Copper 1,300 <2  


Fluoride 4,000 <100 – 150  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 150 – 390  


Mercury 2 <0.2  


Molybdenum 40 3 – 7  


Nickel 100 4.6 – 10  


Nitrate 10,000 520 No data prior to 3/2013 


Selenium 50 <1 – 3.6  


Silver 100 <1  


Strontium 9,300 80 – 300  


Sulfate 500 mg/L 120 – 310 mg/L  


TDS 500 mg/L 205 – 560 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 12 – 24  
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 Cobalt in this well has historically been reported as “<10 ug/L.”  Results for September 


2012 and March 2013 were <1 and 2.3ug/L. 


Table 8-15: Johnsonville Fossil Plant, Well B8. Sampled 9 times between March 2009 and 
March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 780 – 2,900  


Antimony 6  <1  


Arsenic 10  <1 – 2.8  


Barium 2,000  22 – 40  


Beryllium 4  <10  


Boron 3,000 9,200 – 10,500  


Cadmium 5 <0.5 – 1  


Chloride 250 mg/L 6.8 – 10 mg/L  


Chromium 100 <2 – 12  


Cobalt 4.7 47 – 65  


Copper 1,300 <2 – 4.9  


Fluoride 4,000 140 – 445  


Lead 15 <1 – 2.2  


Lithium 31  No data 


Manganese 300 2,500 – 2,850  


Mercury 2 <0.2 – 1.4  


Molybdenum 40 <2 – 11  


Nickel 100 18.5 – 34  


Nitrate 10,000 <100 No data prior to 3/2013 


Selenium 50 <1 – 6  


Silver 100 <1  


Strontium 9,300 950 – 1,200  


Sulfate 500 mg/L 120 – 1,200 mg/L  


TDS 500 mg/L 1,400 – 1,800 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 55  
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Table 8-16: Johnsonville Fossil Plant, Well B9. Sampled 9 times between March 2009 and 
March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 5,100  


Antimony 6  <1  


Arsenic 10  <1 – 1  


Barium 2,000  6.8 – 53  


Beryllium 4  <2  


Boron 3,000 <200 – 330  


Cadmium 5 <0.5  


Chloride 250 mg/L 3.1 – 4.7  


Chromium 100 <2 – 12  


Cobalt 4.7 <10189  


Copper 1,300 <2 – 4  


Fluoride 4,000 <100  


Lead 15 <1 – 1.5  


Lithium 31  No data 


Manganese 300 3 – 62  


Mercury 2 <0.2  


Molybdenum 40 <5  


Nickel 100 <1 – 7.7  


Nitrate 10,000 <100 No data prior to 9/2012 


Selenium 50 <1 – 1.4  


Silver 100 <1  


Strontium 9,300 <10 – 21  


Sulfate 500 mg/L <5  


TDS 500 mg/L 38 – 90  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 15  
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 Cobalt in this well has historically been reported as “<10 ug/L.”  Results for September 


2012 and March 2013 were  both <1 ug/L. 


Table 8-17: Johnsonville Fossil Plant, Well B10. Sampled 9 times between March 2009 and 
March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 100 – 1,500  


Antimony 6  <1  


Arsenic 10  <1 – 1  


Barium 2,000  9 – 19  


Beryllium 4  <2  


Boron 3,000 <200  


Cadmium 5 <0.5  


Chloride 250 mg/L 11 – 18 mg/L  


Chromium 100 <2 – 4.6  


Cobalt 4.7 <10190  


Copper 1,300 <2  


Fluoride 4,000 <100 – 100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 6 – 15  


Mercury 2 <0.2  


Molybdenum 40 <5  


Nickel 100 2.7 – 6.1  


Nitrate 10,000 180 No data prior to 3/2013 


Selenium 50 <1 – 1.3  


Silver 100 <1  


Strontium 9,300 <10 – 12  


Sulfate 500 mg/L <5 – 5.6 mg/L  


TDS 500 mg/L 46 – 93 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 12  
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 Cobalt in this well has historically been reported as “<10 ug/L.”  Results for September 


2012 and March 2013 were <1 and 1.1 ug/L. 
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Table 8-18: Johnsonville Fossil Plant, Well B11. Sampled 9 times between March 2009 and 
March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 3,500  


Antimony 6  <1  


Arsenic 10  <1 – 1.5  


Barium 2,000  255 – 530  


Beryllium 4  <2  


Boron 3,000 270 – 540  


Cadmium 5 <0.5 – 0.7  


Chloride 250 mg/L 230 – 400 mg/L  


Chromium 100 <2 – 9.7  


Cobalt 4.7 <10191  


Copper 1,300 <2 – 2.4  


Fluoride 4,000 <100  


Lead 15 <1 – 3  


Lithium 31  No data 


Manganese 300 380 – 780  


Mercury 2 <0.2  


Molybdenum 40 <5  


Nickel 100 7 – 14  


Nitrate 10,000 660 No data prior to 3/2013 


Selenium 50 <1 – 2.7  


Silver 100 <1  


Strontium 9,300 195 – 330  


Sulfate 500 mg/L 20 – 34 mg/L  


TDS 500 mg/L 470 – 870 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 13 – 39  
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 Cobalt in this well has historically been reported as “<10 ug/L.”  Results for September 


2012 and March 2013 were <1 and 1.3 ug/L. 


Table 8-19: Johnsonville Fossil Plant, Well B12. Sampled 9 times between March 2009 and 
March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 590  


Antimony 6  <1  


Arsenic 10  <1 – 1.4  


Barium 2,000  360 – 750  


Beryllium 4  <2  


Boron 3,000 <200  


Cadmium 5 <0.5 – 0.9  


Chloride 250 mg/L 660 – 1,200 mg/L  


Chromium 100 <2 – 2.8  


Cobalt 4.7 <10192  


Copper 1,300 <2  


Fluoride 4,000 <100  


Lead 15 <1 – 3  


Lithium 31 No data No data 


Manganese 300 1,000 – 2,200  


Mercury 2 <0.2  


Molybdenum 40 <5  


Nickel 100 11 – 23  


Nitrate 10,000 1,600 No data prior to 3/2013 


Selenium 50 1.3 – 4.9  


Silver 100 <1  


Strontium 9,300 320 – 620  


Sulfate 500 mg/L 20 – 28 mg/L  


TDS 500 mg/L 1,100 – 2,200 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 16 – 51  
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 Cobalt in this well has historically been reported as “<10 ug/L.”  Results for September 


2012 and March 2013 were 1 and 1.9 ug/L. 
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Table 8-20: Johnsonville Fossil Plant, Well B13. Sampled 9 times between March 2009 and 
March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 280 – 2,600  


Antimony 6  <1  


Arsenic 10  <1 – 1.5  


Barium 2,000  780 – 1,000  


Beryllium 4  <2  


Boron 3,000 <200  


Cadmium 5 1.1 – 2  


Chloride 250 mg/L 820 – 1,200 mg/L  


Chromium 100 <2 – 5.7  


Cobalt 4.7 <10193  


Copper 1,300 <2 – 2.3  


Fluoride 4,000 <100 – 120  


Lead 15 <1 – 1.9  


Lithium 31 No data No data 


Manganese 300 135 – 460  


Mercury 2 <0.2 – 0.3  


Molybdenum 40 <2 – 11  


Nickel 100 23 – 43  


Nitrate 10,000 500 No data prior to 3/2013 


Selenium 50 1.9 – 6.0  


Silver 100 <1  


Strontium 9,300 660 – 1,100  


Sulfate 500 mg/L <5 – 37 mg/L  


TDS 500 mg/L 1,800 – 2,800 mg/L  


Thallium 2 <1  


Vanadium 63 4 – 11  


Zinc 2,000 36 – 75  
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 Cobalt in this well has historically been reported as “<10 ug/L.”  Results for September 


2012 and March 2013 were 2.6 and 6.0 ug/L. 


Table 8-21: Johnsonville Fossil Plant, Well B6R. First sampled in March 2013. 
 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 160  


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  28  


Beryllium 4  <1  


Boron 3,000 7,200  


Cadmium 5 <0.5  


Chloride 250 mg/L 18 mg/L  


Chromium 100 <2  


Cobalt 4.7 <1  


Copper 1,300 <2  


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 1,500  


Mercury 2 <0.2  


Molybdenum 40 <2  


Nickel 100 18  


Nitrate 10,000 490  


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300 370  


Sulfate 500 mg/L 340 mg/L  


TDS 500 mg/L 540 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 26  
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Table 8-22: Johnsonville Fossil Plant, Well B8R. First sampled in March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100  


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  25  


Beryllium 4  <1  


Boron 3,000 990  


Cadmium 5 <0.5  


Chloride 250 mg/L 10 mg/L  


Chromium 100 <2  


Cobalt 4.7 2.4  


Copper 1,300 <2  


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 1,100  


Mercury 2 <0.2  


Molybdenum 40 <2  


Nickel 100 12  


Nitrate 10,000 240  


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300 140  


Sulfate 500 mg/L 87 mg/L  


TDS 500 mg/L 160 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 19  


 


 


 


 


 


 


 


 


Table 8-23: Johnsonville Fossil Plant, Well B30. First sampled in March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100  


Antimony 6  <1  


Arsenic 10  2.9  


Barium 2,000  7.5  


Beryllium 4  <1  


Boron 3,000 <200  


Cadmium 5 <0.5  


Chloride 250 mg/L 4.8 mg/L  


Chromium 100 3.4  


Cobalt 4.7 5.1  


Copper 1,300 <2  


Fluoride 4,000 480  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 960  


Mercury 2 <0.2  


Molybdenum 40 6  


Nickel 100 5.9  


Nitrate 10,000 <100  


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300 11  


Sulfate 500 mg/L 13 mg/L  


TDS 500 mg/L 74 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 <10  
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9 Kingston Fossil Plant 


 


Background 


 


The Kingston fossil plant is located outside of Kingston, TN, at the confluence of the Clinch and 


Emory Rivers.  The nine coal units at Kingston were built in the 1950s; at the time it was the 


largest coal plant in the world.194  Kingston is notorious as the site of the largest coal ash spill in 


U.S. history:195  On December 22, 2008, the ash dredge cell at the Kingston plant collapsed, 


spilling 5.4 million cubic yards of ash into local waterways and over 300 acres of land.196  


Although much could be, and has been, said about the engineering and regulatory failures that 


led to the spill, this report is focused on groundwater.  For more information on the spill, see 


EPA, TDEC, and TVA websites with archived data and reports.197 


 


Current ash disposal areas are shown in Figure 9-3.  Prior to the ash spill, TVA was disposing of 


ash in a complex that included, from northwest to southeast in Figure 9-2, a dredge cell, a 


settling pond, and a stilling pond.  TVA has used this area for ash disposal since 1958.198  Since 


the spill, TVA has switched to dry ash disposal at Kingston, but continues to use the 


reconstructed ash complex area, including the original stilling pond.  The Ash Processing Area 


was built in 2009 as a place to dewater and temporarily store ash dredged from the Emory and 


Clinch Rivers during cleanup and recovery from the spill.  This area was built over an abandoned 


section of the ash disposal area, including 7.4 – 16.2 meters of ash fill, and an abandoned metal 


cleaning pond.199   


 


TVA built the gypsum disposal area (variously described as a pond200 and a landfill201) to store 


the waste from Kingston’s sulfur dioxide scrubber.  Initial construction took place between 


                                                 
194


 TVA, Kingston Fossil Plant, http://www.tva.gov/sites/kingston.htm  
195


 See, e.g., New York Times, Tennessee Ash Flood Larger than Initial Estimate (Dec. 26, 2008). 
196


 See, e.g., U.S. EPA, In the Matter of TVA Kingston Fossil Fuel Plant Release Site, Administrative Order and 
Agreement on Consent (May 11, 2009).  
197


 U.S. EPA, TVA Kingston Fossil Fuel Plant Release Site: http://www.epakingstontva.com/default.aspx, TDEC, Ash 
Slide at TVA Kingston Fossil Plant: http://www.tn.gov/environment/kingston/archive/, TVA, Kingston Recovery: 
http://www.tva.gov/kingston/index.htm,  
198


 See U.S. EPA, supra note 196. 
199


 See, e.g., TVA, Kingston Fossil Plant Ash Processing area Groundwater Monitoring Report – June 2009 (Aug. 24, 
2009). 
200


 See, e.g., letter from Anda Ray, TVA, to Paul Sloan, TDEC, transmitting corrective action plan for the “Gypsum 
Disposal Pond” (Mar. 4, 2011).  
201


 See, e.g., TVA, Kingston Fossil Plant Gypsum Landfill Groundwater Monitoring Report – March 2008 (May 23, 
2008). 



http://www.tva.gov/sites/kingston.htm

http://www.epakingstontva.com/default.aspx

http://www.tn.gov/environment/kingston/archive/

http://www.tva.gov/kingston/index.htm
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2008 and 2010.202  Although 10 sinkholes were discovered and repaired during that time,203 the 


facility was constructed with only a clay liner.  Gypsum was first sluiced to the area in June 


2010.204  In December 2010, TVA discovered that liquid was draining through a sinkhole near 


the southern edge of the disposal area, causing dramatically elevated selenium concentrations 


in underlying groundwater (see Monitoring section below), and ultimately discharging to the 


Clinch River.205  TVA dewatered the area in January 2011.  During investigation and repair work, 


TVA discovered additional sinkholes.206  The clay liner was ultimately removed and replaced, 


and covered with a high-density polyethylene liner.207   


 


Monitoring 


 


Figure 9-3 shows the approximate locations of the groundwater wells discussed in this report.  


Four wells have been lost since 2008, and four wells have been added.  Two wells, 4B and 16A, 


were destroyed in the 2008 ash spill; TVA installed well AD-1, and resumed monitoring existing 


well 22, to replace the two destroyed wells.  TVA also installed wells AD-2 and AD-3 in 2009 to 


monitor the ash processing area.  Wells 6A and 13B were destroyed during routine operations 


in 2009.  Well 6AR was installed in 2009 to replace well 6A.    


 


Wells around the ash disposal area show unsafe levels of manganese.  Well 6A had manganese 


concentrations hundreds of times higher than the Lifetime Health Advisory before it was 


destroyed in 2009.  Boron, sulfate, and TDS concentrations in this well, although below their 


respective health-based thresholds, were all elevated relative to other ash disposal area wells, 


suggesting that the manganese is at least partly attributable to the coal ash.  Well 6AR has also 


shown very high manganese concentrations, in addition to very high concentrations of cobalt 


and statistically elevated concentrations of beryllium, cadmium, and nickel.208  TVA has 


conceded that this contamination may be due, at least in part, to coal ash:   


 


                                                 
202


 TVA, Gypsum Disposal Facility Groundwater Quality Assessment Plan, 2 (May 6, 2011).  
203


 See Geosyntec, Dye Trace Investigation Report – Flue Gas Desulfurization (FGD) Disposal Facility – Kingston 
Fossil Plant, 7 (July 19, 2011).  
204


 See TVA, Kingston Fossil Plant Gypsum Disposal Facility Groundwater Monitoring Report – June 2010 (July 29, 
2010). 
205


 See, e.g., Geosyntec, supra note 203, at 7 (“The drop-out occurred beneath the pond water surface and a vortex 
indicated drainage into the feature.  On December 15, 2010 diffuse discharge, allegedly associated with the drop-
out, was observed on the northern bank of the Clinch River.”).  
206


 See TVA, Kingston Fossil Plant Gypsum Disposal Facility Groundwater Assessment Monitoring Report – June 
2011 Sampling (Aug. 16, 2011). 
207


 See TVA, Kingston Fossil Plant Gypsum Disposal Facility Groundwater Assessment Monitoring Report – March 
2012 Sampling (May 8, 2012). 
208


 See Groundwater disposal reports for the Ash Disposal Area from June 2010 – December 2012.  
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Concentrations of metals in well 6AR have been slightly elevated since the first sampling 


event in September 2009, which could be due to naturally-occurring metals associated 


with the alluvial deposits surrounding the well screen, as indicated by metallic staining 


and nodules on the lithological boring log of this well. Bottom ash, which was not 


present in the lithological boring log of this well, is present at a number of neighboring 


borings and could be a source for these elevated constituents.209 


 


Groundwater near the ash processing area is also contaminated with coal ash pollutants.  Boron 


concentrations in downgradient wells AD-2 and AD-3 have consistently been higher than in 


upgradient well AD-1, and although TVA rarely measures boron, the limited available data show 


that it is increasing.210  In well AD-2, boron, cobalt, manganese, and sulfate concentrations have 


all increased by at least two-fold since 2009.  Cobalt and manganese concentrations in this well 


are now 2-6 times higher than health-based guidelines. 


 


The gypsum disposal area, as described above, experienced a sinkhole shortly after it was put 


into service in 2010.  This event affected wells G4B, G5A, G5B, and G6B, causing selenium 


concentrations as high as 412 ug/L.  Selenium levels have declined following TVA’s remediation 


and repair work, but still remain elevated above background concentrations, and, in well G5B, 


above the MCL (see Figure 9-1 below). 


 


Data gaps 


 The well network at Kingston is insufficient, with no wells along the northern perimeter 


of the ash disposal area.   


 More generally, TVA and TDEC have failed to assess concentrations of coal ash 


indicators like boron, chloride, manganese, and sulfate with the same level of scrutiny 


applied to other pollutants.  These coal ash indicators are measured infrequently, as 


reflected in the groundwater data summary tables below.  In well AD-2, for example, 


these pollutants have been measured less than a third of the time.  The limited data that 


TVA does collect is not reported in the main body of the groundwater monitoring 


reports, is not compared to any groundwater protection standards, and is not 


statistically analyzed for upgradient-downgradient patterns or temporal trends.  


Without proper reporting and analysis, TDEC and the public are deprived of the most 


informative evidence about the extent to which Kingston’s ash disposal areas are 


contaminating groundwater.   


                                                 
209


 TVA, Kingston Fossil Plant Ash Disposal Area Groundwater Compliance Report – June 2011 (Aug. 22, 2011). 
210


 Boron in wells AD-1 and AD-2 was between 350 and 450 ug/L in early 2010, and was measured at 1,360 ug/L 
(AD-2) and 1,865 ug/L (AD-3) in September 2012. 
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Figure 9-1:  Selenium concentrations in gypsum disposal area wells G4B, G5A, G5B, and G6B (ug/L).  
Selenium in wells G1B, G3A, and G3B (not shown) has consistently been below 2 ug/L.  
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Figure 9-2:  Kingston Fossil Plant in September 2007 (top), and in April 2013 (bottom).  The ash spill 
occurred in December 2008.  Note changes in the perimeter of ash disposal area, conversion of the ash 
pond to dry stacking, and construction of the gypsum disposal area on the southern peninsula. 
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Figure 9-3: Former (orange) and current (red) groundwater wells at Kingston Fossil Plant (approximate 
locations). 
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Table 9-1: Kingston Fossil Plant, Well AD-1.  Based on 20 measurements between June 2009 
and March 2013.211 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 2,430 (see note212) 


Antimony 6  <2  


Arsenic 10  <2  


Barium 2,000  44 – 102  


Beryllium 4  <2  


Boron 3,000 116 – 137 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 1.2 – 1.7 mg/L (see note) 


Chromium 100 0.4 – 4.4  


Cobalt 4.7 <2  


Copper 1,300 <0.3 – 15  


Fluoride 4,000 <100 – 429  


Lead 15 <2  


Lithium 31  No data 


Manganese 300 28 – 176 (see note) 


Mercury 2 <0.2  


Molybdenum 40 <5 (see note) 


Nickel 100 <5  


Nitrate 10,000 <100 (see note) 


Selenium 50 <2  


Silver 100 <2  


Strontium 9,300 90 – 201 (see note) 


Sulfate 500 mg/L 19 – 29 mg/L (see note) 


TDS 500 mg/L 212 – 318 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <1 – 5  


Zinc 2,000 <50  


 


 


 


 


                                                 
211


 EIP does not have all groundwater reports for this period on file; this table does not 


reflect data from March 2011. 
212


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were omitted from monitoring in 12 of the 20 sampling events represented here (no data 
from April-December 2010, September 2011-June 2012, or since September 2012). 


Table 9-2: Kingston Fossil Plant, Well AD-2.  Based on 14 measurements between January 
2010 and March 2013.213 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 123 (see note214) 


Antimony 6  <2  


Arsenic 10  1.0 – 5.1  


Barium 2,000  25 – 49  


Beryllium 4  <2  


Boron 3,000 358 – 1,360 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 8.0 – 10.2 mg/L (see note) 


Chromium 100 <2  


Cobalt 4.7 4.7 – 11.2  


Copper 1,300 <5  


Fluoride 4,000 <100 – 140  


Lead 15 <2  


Lithium 31 No data  


Manganese 300 739 – 1,670 (see note) 


Mercury 2 <0.2  


Molybdenum 40 0.6 – 5.2 (see note) 


Nickel 100 2.0 – 4.4  


Nitrate 10,000 <100 (see note) 


Selenium 50 <2  


Silver 100 <2  


Strontium 9,300 346 – 957 (see note) 


Sulfate 500 mg/L 97 – 269 mg/L (see note) 


TDS 500 mg/L 28 – 498 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <4  


Zinc 2,000 <50  


 


  


                                                 
213


 EIP does not have all groundwater reports for this period on file; this table does not 


reflect data from October 2010-August 2011, or from June 2012. 
214


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were omitted from monitoring in 10 of the 14 sampling events represented here (no data 
from April 2010-March 2012 or since September 2012). 
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Table 9-3: Kingston Fossil Plant, Well AD-3.  Based on 17 measurements between January 
2010 and March 2013.215 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 54 – 102 (see note216) 


Antimony 6  <2  


Arsenic 10  <2  


Barium 2,000  24 – 58  


Beryllium 4  <2  


Boron 3,000 363 – 1,865 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 5.3 – 8.4 mg/L (see note) 


Chromium 100 <2  


Cobalt 4.7 2.6 – 8.3  


Copper 1,300 <5  


Fluoride 4,000 <100 – 426  


Lead 15 <2  


Lithium 31 No data  


Manganese 300 5,130 – 13,750 (see note) 


Mercury 2 <0.2  


Molybdenum 40 0.4 – 0.6 (see note) 


Nickel 100 <5  


Nitrate 10,000 <100 (see note) 


Selenium 50 <2  


Silver 100 <2  


Strontium 9,300 636 – 746 (see note) 


Sulfate 500 mg/L 204 – 552 mg/L (see note) 


TDS 500 mg/L 509 – 1,215 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <4  


Zinc 2,000 <50  


 


 


 


 


                                                 
215


 EIP does not have all groundwater reports for this period on file; this table does not 


reflect data from March 2011. 
216


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were omitted from monitoring in 12 of the 17 sampling events represented here (no data 
from April 2010-December 2010, September 2011-June 2012, or since September 2012). 


Table 9-4: Kingston Fossil Plant, Well 4B.  Based on 2 measurements in June and December 
2008.  This well was destroyed in the December 2008 ash spill. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 160  


Antimony 6  <1  


Arsenic 10  <1 – 1.7  


Barium 2,000  30 – 35  


Beryllium 4  <1  


Boron 3,000 <200  


Cadmium 5 0.5 – 0.8  


Chloride 250 mg/L 2.8 – 5.7 mg/L  


Chromium 100 <1 – 4  


Cobalt 4.7 1.7 – 2.8  


Copper 1,300 4 – 19  


Fluoride 4,000 170 – 280  


Lead 15 <1 – 1.3  


Lithium 31 No data  


Manganese 300 1,100 – 1,800  


Mercury 2 <0.2  


Molybdenum 40 <5  


Nickel 100 14 – 18  


Nitrate 10,000 <100  


Selenium 50 1.0 – 1.2  


Silver 100 <0.5  


Strontium 9,300 250 – 460  


Sulfate 500 mg/L 240 – 500 mg/L  


TDS 500 mg/L 520 – 980 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 18 – 24  
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Table 9-5: Kingston Fossil Plant, Well 6A.  Based on 3 measurements from June 2008 to June 
2009.  This well was destroyed in August 2009 during routine operations.  
 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <1,000  


Antimony 6  <2  


Arsenic 10  6.3 – 6.5217  


Barium 2,000  <100 – 210  


Beryllium 4  <2  


Boron 3,000 711 – 1,900  


Cadmium 5 <1  


Chloride 250 mg/L 6.1 – 8.0  


Chromium 100 <20  


Cobalt 4.7 <20218  


Copper 1,300 <50  


Fluoride 4,000 <100 – 230  


Lead 15 <2  


Lithium 31 No data  


Manganese 300 130,000 – 220,000  


Mercury 2 <0.2  


Molybdenum 40 <25219  


Nickel 100 <50  


Nitrate 10,000 <100220  


Selenium 50 <20  


Silver 100 <20  


Strontium 9,300 681 – 700  


Sulfate 500 mg/L 2,500 – 3,500 mg/L   


TDS 500 mg/L 4,600 – 5,280 mg/L  


Thallium 2 <2  


Vanadium 63 <50  


Zinc 2,000 <500  


 


 


 


 


                                                 
217


 One of the three measurements was reported as <20 ug/L. 
218


 The three reported values for this period were 1.7 ug/L, <20 ug/L, and <2 ug/L. 
219


 One of the three measurements was reported as  <50 ug/L. 
220


 One the three measurements was reported as <50 mg/L. 


Table 9-6: Kingston Fossil Plant, Well 6AR.  Based on 9 measurements from September 2009 
to December 2012. 
 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 198 – 204 (see note221) 


Antimony 6  <2  


Arsenic 10  <2  


Barium 2,000  22 – 43   


Beryllium 4  <2  


Boron 3,000 588 – 664 (see note) 


Cadmium 5 1.0 – 2.5  


Chloride 250 mg/L 4.0 – 10.1 mg/L (see note) 


Chromium 100 <2  


Cobalt 4.7 84 – 111  


Copper 1,300 <5  


Fluoride 4,000 <500  


Lead 15 <2  


Lithium 31 No data  


Manganese 300 27,600 – 35,800 (see note) 


Mercury 2 <0.2  


Molybdenum 40 <5 (see note) 


Nickel 100 35 – 45  


Nitrate 10,000 <100 (see note) 


Selenium 50 <10  


Silver 100 <2  


Strontium 9,300 119 – 128 (see note) 


Sulfate 500 mg/L 19 – 229 mg/L (see note) 


TDS 500 mg/L 319 – 376 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <4  


Zinc 2,000 <50  


 


  


                                                 
221


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were omitted from monitoring in 5 of the 9 sampling events represented here (no data from 
June-December 2010 or since June 2011). 
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Table 9-7: Kingston Fossil Plant, Well 13B.  Based on 5 measurements from June 2008 to 
December 2009, when the well was destroyed during routine operations. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100  


Antimony 6  <2  


Arsenic 10  0.7 – 3.2  


Barium 2,000  356 – 485  


Beryllium 4  <2  


Boron 3,000 <200  


Cadmium 5 <2  


Chloride 250 mg/L 2.5 – 9.7 mg/L  


Chromium 100 <2  


Cobalt 4.7 <2  


Copper 1,300 <5  


Fluoride 4,000 100 – 230  


Lead 15 <2  


Lithium 31 No data  


Manganese 300 80 – 182  


Mercury 2 <0.2  


Molybdenum 40 <5  


Nickel 100 <5  


Nitrate 10,000 <100  


Selenium 50 <2  


Silver 100 <2  


Strontium 9,300 340 – 451  


Sulfate 500 mg/L <5 – 46 mg/L  


TDS 500 mg/L 240 – 300 mg/L  


Thallium 2 <2  


Vanadium 63 <10  


Zinc 2,000 11 – 686  


 


 


 


 


 


 


 


Table 9-8: Kingston Fossil Plant, Well 16A.  Based on 2 measurements in June and December 
2008.  This well was destroyed in the December 2008 ash spill. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 280 – 2,100  


Antimony 6  <1  


Arsenic 10  1.4  


Barium 2,000  51 – 64  


Beryllium 4  <1  


Boron 3,000 <200  


Cadmium 5 <0.5 – 0.6  


Chloride 250 mg/L <1 – 2.3 mg/L  


Chromium 100 1.5 – 5.6  


Cobalt 4.7 <1 -1.6   


Copper 1,300 1.3 – 2.8  


Fluoride 4,000 300 – 420  


Lead 15 <1 – 2  


Lithium 31 No data  


Manganese 300 1,200 – 1,300  


Mercury 2 <0.2  


Molybdenum 40 <5  


Nickel 100 2.2 – 6.0  


Nitrate 10,000 <0.1  


Selenium 50 <1  


Silver 100 <0.5  


Strontium 9,300 275 – 280  


Sulfate 500 mg/L 27 – 28 mg/L  


TDS 500 mg/L 160 – 200 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 12 – 35  
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Table 9-9: Kingston Fossil Plant, Well 22.  Based on 10 measurements in June 2009 and 
December 2012. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 362  (see note222) 


Antimony 6  <2  


Arsenic 10  <2  


Barium 2,000  21 – 36  


Beryllium 4  <2  


Boron 3,000 665 – 1,140 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 7.0 – 11.8 mg/L (see note) 


Chromium 100 <2  


Cobalt 4.7 <0.3 – 2.2  


Copper 1,300 <5  


Fluoride 4,000 <100  


Lead 15 <2  


Lithium 31 No data  


Manganese 300 1,830 – 2,320 (see note) 


Mercury 2 <0.2  


Molybdenum 40 <5 (see note) 


Nickel 100 <5  


Nitrate 10,000 <100 (see note) 


Selenium 50 <2  


Silver 100 <2  


Strontium 9,300 408 – 502 (see note) 


Sulfate 500 mg/L 78 – 102 mg/L (see note) 


TDS 500 mg/L 183 – 209 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <4  


Zinc 2,000 <50  
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 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were omitted from monitoring in 5 of the 10 sampling events represented here (no data from 
June-December 2010 or since June 2011). 


Table 9-10: Kingston Fossil Plant, Well G1B.  Based on 16 measurements between March 
2009 and June 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 1,420 (see note223) 


Antimony 6  <2  


Arsenic 10  <2  


Barium 2,000  54 – 475  


Beryllium 4  <2  


Boron 3,000 <200 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 1.2 – 1.9 mg/L (see note) 


Chromium 100 0.7 – 5.4  


Cobalt 4.7 <2  


Copper 1,300 <5  


Fluoride 4,000 <100  


Lead 15 <0.3 – 6.1  


Lithium 31  No data 


Manganese 300 <5 – 178 (see note) 


Mercury 2 <0.2  


Molybdenum 40 <5 (see note) 


Nickel 100 <0.3 – 5.7  


Nitrate 10,000 111 – 582 (see note) 


Selenium 50 <0.33 – 2.3  


Silver 100 <2  


Strontium 9,300 <50 (see note) 


Sulfate 500 mg/L 1.1 – 7.6 mg/L (see note) 


TDS 500 mg/L 184 – 252 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <1 – 8.8  


Zinc 2,000 <50  


 


  


                                                 
223


 Aluminum, boron, manganese, and molybdenum were omitted from monitoring in 5 of 


the 15 sampling events represented here (no data from June-December 2010, September-
December 2011, or March 2013); chloride, nitrate, strontium, sulfate, and TDS were omitted 
from monitoring in 8 of the 15 sampling events (no data from June-December 2010, June 
2011-September 2012, or March 2013).  
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Table 9-11: Kingston Fossil Plant, Well G3A.  Based on 17 measurements between March 
2009 and June 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 1,720 (see note224) 


Antimony 6  <2  


Arsenic 10  <0.3 – 3.0  


Barium 2,000  18 – 36  


Beryllium 4  <2  


Boron 3,000 <200 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 2.8 – 4.3 mg/L (see note) 


Chromium 100 0.6 – 4.8  


Cobalt 4.7 <2  


Copper 1,300 <5  


Fluoride 4,000 <100 – 120  


Lead 15 <0.3 – 5.8  


Lithium 31  No data 


Manganese 300 7 – 203 (see note) 


Mercury 2 <0.2  


Molybdenum 40 <5 (see note) 


Nickel 100 <5  


Nitrate 10,000 615 – 908 (see note) 


Selenium 50 <2  


Silver 100 <2  


Strontium 9,300 <50 (see note) 


Sulfate 500 mg/L 13.6 – 29 mg/L (see note) 


TDS 500 mg/L 170 – 229 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <1 – 5.9  


Zinc 2,000 <50  
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 Aluminum, boron, manganese, and molybdenum were omitted from monitoring in 5 of 


the 16 sampling events represented here (no data from June-December 2010, September-
December 2011, or March 2013); chloride, nitrate, strontium, sulfate, and TDS were omitted 
from monitoring in 9 of the 16 sampling events (no data from June 2010-April 2011, 
September 2011-September 2012, or March 2013).  


Table 9-12: Kingston Fossil Plant, Well G3B.  Based on 17 measurements between March 
2009 and June 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 776  (see note225) 


Antimony 6  <2  


Arsenic 10  0.4 – 2.1  


Barium 2,000  13 – 22  


Beryllium 4  <2  


Boron 3,000 <200 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 2.5 – 3.4 mg/L (see note) 


Chromium 100 <0.3 – 9.8  


Cobalt 4.7 <2  


Copper 1,300 <5  


Fluoride 4,000 <100 – 244  


Lead 15 0.5 – 5.1  


Lithium 31  No data 


Manganese 300 <5 – 252 (see note) 


Mercury 2 <0.2  


Molybdenum 40 2.8 – 5.4 (see note) 


Nickel 100 0.5 – 6.7  


Nitrate 10,000 <100 – 520 (see note) 


Selenium 50 <2  


Silver 100 <2  


Strontium 9,300 52 – 94 (see note) 


Sulfate 500 mg/L 48 – 65 mg/L (see note) 


TDS 500 mg/L 229 – 296 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <1 – 4.1  


Zinc 2,000 <50  


 


  


                                                 
225


 Aluminum, boron, manganese, and molybdenum were omitted from monitoring in 5 of 


the 16 sampling events represented here (no data from June-December 2010, September-
December 2011, or March 2013); chloride, nitrate, strontium, sulfate, and TDS were omitted 
from monitoring in 9 of the 16 sampling events (no data from June 2010-April 2011, 
September 2011-September 2012, or March 2013).  
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Table 9-13: Kingston Fossil Plant, Well G4B.  Based on 17 measurements between March 
2009 and June 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 27 – 715 (see note226) 


Antimony 6  <2  


Arsenic 10  0.6 – 6.5  


Barium 2,000  24 – 42  


Beryllium 4  <2  


Boron 3,000 <200 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 2 – 42 mg/L (see note) 


Chromium 100 <0.3 – 5.0  


Cobalt 4.7 0.3 – 2.6  


Copper 1,300 0.5 – 6.7  


Fluoride 4,000 <100 – 338  


Lead 15 <0.3 – 2.6  


Lithium 31  No data 


Manganese 300 4 – 31 (see note) 


Mercury 2 <0.2  


Molybdenum 40 7 – 26 (see note) 


Nickel 100 2.3 – 5.5  


Nitrate 10,000 <100 – 212 (see note) 


Selenium 50 <0.3 – 29.3  


Silver 100 <2  


Strontium 9,300 55 – 105 (see note) 


Sulfate 500 mg/L 33.4 – 75.8 mg/L (see note) 


TDS 500 mg/L 296 – 604 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 0.8 – 4.3  


Zinc 2,000 <50  
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 Aluminum, boron, manganese, and molybdenum were omitted from monitoring in 5 of 


the 16 sampling events represented here (no data from June-December 2010, September-
December 2011, or March 2013); chloride, nitrate, strontium, sulfate, and TDS were omitted 
from monitoring in 9 of the 16 sampling events (no data from June 2010-April 2011, 
September 2011-September 2012, or March 2013).  


Table 9-14: Kingston Fossil Plant, Well G5A.  Based on 16 measurements between March 
2009 and June 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 193 (see note227) 


Antimony 6  <2  


Arsenic 10  <2  


Barium 2,000  12.5 – 148.5  


Beryllium 4  <2  


Boron 3,000 <12.5 – 1,410 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 2.7 – 172 mg/L (see note) 


Chromium 100 <0.3 – 4.0  


Cobalt 4.7 <2  


Copper 1,300 <0.3 – 11  


Fluoride 4,000 <100 – 614  


Lead 15 <2  


Lithium 31  No data 


Manganese 300 1 – 11 (see note) 


Mercury 2 <0.2  


Molybdenum 40 <5 (see note) 


Nickel 100 <5  


Nitrate 10,000 1,020 – 1,930 (see note) 


Selenium 50 <0.3 – 379  


Silver 100 <2  


Strontium 9,300 31 – 965 (see note) 


Sulfate 500 mg/L 3.5 – 246 mg/L (see note) 


TDS 500 mg/L 151 – 841 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <4  


Zinc 2,000 <50  
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 Aluminum, boron, manganese, and molybdenum were omitted from monitoring in 5 of 


the 16 sampling events represented here (no data from June-December 2010, September-
December 2011, or March 2013); chloride, nitrate, strontium, sulfate, and TDS were omitted 
from monitoring in 8 of the 16 sampling events (no data from June-December 2010, 
September 2011-September 2012, or March 2013).  
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Table 9-15: Kingston Fossil Plant, Well G5B.  Based on 16 measurements between March 
2009 and June 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 4,500 (see note228) 


Antimony 6  <2  


Arsenic 10  0.8 – 3.8  


Barium 2,000  14 – 183  


Beryllium 4  <2  


Boron 3,000 <12.5 – 1,550 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 2.8 – 249 mg/L (see note) 


Chromium 100 <0.3 – 9.8  


Cobalt 4.7 <2  


Copper 1,300 <5  


Fluoride 4,000 <100 – 840  


Lead 15 <2 – 13.5  


Lithium 31 No data No data 


Manganese 300 11 – 263 (see note) 


Mercury 2 <0.1 – 0.2  


Molybdenum 40 2 – 13 (see note) 


Nickel 100 0.9 – 7.3  


Nitrate 10,000 171 – 1,700 (see note) 


Selenium 50 <0.3 – 412  


Silver 100 <2  


Strontium 9,300 48 – 1,330 (see note) 


Sulfate 500 mg/L 6.8 – 378 mg/L (see note) 


TDS 500 mg/L 195 – 1,090 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <4  


Zinc 2,000 <50  
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 Aluminum, boron, manganese, and molybdenum were omitted from monitoring in 5 of 


the 16 sampling events represented here (no data from June-December 2010, September-
December 2011, or March 2013); chloride, nitrate, strontium, sulfate, and TDS were omitted 
from monitoring in 8 of the 16 sampling events (no data from June-December 2010, 
September 2011-September 2012, or March 2013).  


Table 9-16: Kingston Fossil Plant, Well G6B.  Based on 17 measurements between March 
2009 and June 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 84 – 104 (see note229) 


Antimony 6  <2  


Arsenic 10  <2  


Barium 2,000  8.1 – 24.6  


Beryllium 4  <2  


Boron 3,000 <200 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 3.1 – 6.6 mg/L (see note) 


Chromium 100 <0.3 – 3.8  


Cobalt 4.7 <2  


Copper 1,300 <5  


Fluoride 4,000 <100  


Lead 15 <2  


Lithium 31 No data No data 


Manganese 300 3 – 22 (see note) 


Mercury 2 <0.2  


Molybdenum 40 <5 (see note) 


Nickel 100 <5  


Nitrate 10,000 <100 – 345 (see note) 


Selenium 50 <0.3 – 99.3  


Silver 100 <2  


Strontium 9,300 <50 (see note) 


Sulfate 500 mg/L 3.5 – 12.7 mg/L (see note) 


TDS 500 mg/L 200 – 334 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <1 – 4.1  


Zinc 2,000 <50  
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 Aluminum, boron, manganese, and molybdenum were omitted from monitoring in 5 of 


the 16 sampling events represented here (no data from June-December 2010, September-
December 2011, or March 2013); chloride, nitrate, strontium, sulfate, and TDS were omitted 
from monitoring in 9 of the 16 sampling events (no data from June 2010-April 2011, 
September 2011-September 2012, or March 2013).  







126 


 


10 Paradise Fossil Plant 


Background 


The Paradise Fossil Plant includes three coal units on the Green River outside of Drakesboro, KY.  


TVA built the plant between 1959 and 1970.  The land around and beneath the site is heavily 


disturbed by coal mining and reclamation, and coal ash disposal areas have been built over 


mine spoil.230   


The original ash disposal areas for Paradise were located close to the plant, under the current 


coal pile, coal yard drainage basin, and parking lot.231  These areas were filled and graded by 


1967.232  TVA built the slag (bottom ash) ponds, including Slag Ponds 2A and 2B and the Slag 


Stilling Pond, in 1967-1970.233  Stantec noted that this area may be underlain by both mine 


spoils and fly ash.234  TVA built Jacob’s Creek Ash and Stilling Ponds around 1971, and built the 


Peabody Ash and Stilling Ponds in 1997.235   


At some point prior to 1980,236 TVA began stacking bottom ash in the “Slag Mountain” area.  


The area is no longer used for disposal, but the ash is being actively reclaimed for commercial 


use and the area still includes two storm water retention ponds.237  The dikes around the ponds 


have experienced erosion and partial structural failures.238  The pond dikes also show significant 


                                                 
230


 See, e.g., Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Kentucky, Appendix B: 
Paradise Fossil Plant, Scrubber Sludge Complex - Gypsum Stack page 11 (“It appears that most or all of the 
Scrubber Sludge Complex was constructed on top of thick mine spoil deposits which are difficult to characterize.”).  
Stantec made the same observation about each of the eleven ash or gypsum disposal areas at Paradise.  Stantec 
subsequently confirmed the presence of mine spoil beneath the gypsum area and the active ash pond in its Phase 
II assessment.  Stantec Consulting Services, Inc., Report of Geotechnical Exploration – Peabody Ash Pond, Paradise 
Fossil Plant (Feb. 9, 2010); Letter from Stantec Consulting Services, Inc. to TVA reporting on geotechnical 
exploration of the south slope of the west pond of the scrubber sludge complex (Apr. 19, 2010).   
231


 See Stantec Consulting Services, Inc., Report of Geotechnical Exploration – Peabody Ash Pond, Paradise Fossil 
Plant – Appendix A, Historic Documents, Reference No. 2: Draft Peabody Ash Pond Expansion 1998, page 1 (Feb. 9, 
2010).  
232


 Id.  
233


 Letter from Anda Ray, TVA, to Richard Kinch, U.S. EPA, responding to a U.S. EPA request for information (Mar. 
25, 2009).  
234


 Stantec Phase 1 Assessment, supra note 230, at Slag Stilling Pond page 6. 
235


 TVA letter, supra note 233; Stantec, Peabody Ash Pond Report, supra note 230, at iv.  
236


 Stantec reports having access to inspection reports from 1980-2008, and states that slag was stacked in the Slag 
Mountain area “during early years of the plant operation.”  Stantec Phase 1 Assessment, supra note 230, at Slag 
Mountain pages 1-2. 
237


 Id. at Slag Mountain page 1, Slag Mountain Pond 1, and Slag Mountain Pond 2. 
238


 Id. at Slag Mountain Pond 1 page 1 (“a 75 foot long by 4 foot section of the south dike slide into the edge of 
Jacob’s Creek in the early 1990’2”) and Slag Mountain Pond 2 page 4 (describing a slide 40 feet long and 22 feet 
high). 
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seepage around their perimeters, including one red water seep flowing at a rate of five gallons 


per minute,239 and another seepage-affected area that nearly swallowed a Stantec engineer: 


A thick cover of leaves makes it difficult to identify the location and extent of wet 


areas, but while searching below the toe, a Stantec engineer stepped into a 


seepage ponded area and his leg sank approximately 16 inches into the ground 


(very saturated and disturbed).240 


TVA installed sulfur dioxide scrubbers at Paradise in the early 1980s, and built the scrubber 


sludge complex around 1986.241  TVA has sluiced both gypsum and fly ash into the areas.242  In 


addition to erosion, sloughing, and one structural “blow out” in 2008, Stantec has observed 


“uncontrolled seepage saturating the slopes on all sides of this facility.”243 


TVA built the East and West Dredge Cells in 1991 as a place to stack fly ash dredged from the 


Jacob’s Creek Pond, but apparently only dredged to the East Cell, and only during 1992-1994. 


The West Cell functions as a storm water control pond.244 


Monitoring 


The limited available data show that TVA is adding contamination to an already-contaminated 


area.  The groundwater aquifers around the Paradise plant were originally disturbed by strip 


mining.245  By 1989 local groundwater was no longer “considered usable as a water source.”246  


TVA operates an asbestos landfill on the property just north of the Scrubber Sludge Complex, 247 


and the two disposal areas share two groundwater monitoring wells.248  The groundwater flow 


in the area is now affected by the TVA ash ponds.249  There are therefore several complications 


in any attempt to isolate the effect of TVA’s ash disposal areas on local groundwater quality:  


                                                 
239


 Id. at Slag Mountain Pond 1 page 5. 
240


 Id. at Slag Mountain Pond 2 page 4. 
241


 TVA letter, supra note 233.  
242


 Stantec Phase I Assessment, supra note 230, at Scrubber Sludge Complex Gypsum Stack page 9. 
243


 Id. at Scrubber Sludge Complex Gypsum Stack pages 1-6. 
244


 Id. at East and West Dredge Cells. 
245


 TVA, Draft Environmental Assessment – Development of Dredged Ash Disposal Area, 10 (Mar. 1, 1989) (“The 
only significant water-bearing units within the Pennsylvanian Age regional aquifer are the Lisman Formation and 
the deeply buried Caseyville Formation.  Coal-stripping operations have removed the Lisman formation in most of 
the upland areas.  Where sandstone units of the Lisman Formation exits they receive direct infiltration and are 
susceptible to contamination from the surface.”).  
246


 Id. at 16. 
247


 See, e.g., Kentucky Department for Environmental Protection, Fact Sheet for Residual Landfill Permit # 089-
00012 (Sep. 1996).  
248


 Wells 94-42 and 97-45, both used as upgradient wells for the Scrubber Sludge Complex (or FGD Pond), are also 
upgradient wells for the asbestos landfill.  See, e.g., TVA, Groundwater and Surface Water Monitoring Sample Data 
Reporting Form – Residual Landfill – 2


nd
 Quarter 2010 (2012). 


249
 See TVA 1989, supra note 245, at 16. See also id. at 24, noting that ash placed in the area now occupied by the 


Peabody Ash Pond would be in direct contact with groundwater. 
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First, there are very few data points (see Data Gaps, below).  Second, the limited data are likely 


to reflect a mixture of impacts from historical strip mining, ongoing ash disposal, and other 


waste disposal.  Finally, the ash ponds may be influencing local groundwater in ways that make 


site-wide flow patterns difficult to characterize.  With these considerations in mind, there are a 


few observations that can be made about each disposal area.   


Wells 10-1 and 10-2, at the eastern edge of the Scrubber Sludge Complex, show clear evidence 


of coal ash contamination, with very high concentrations of boron, manganese, and sulfate, in 


addition to high concentrations of cobalt.   


Wells around the Jacob’s Creek and Peabody Ash Ponds have only been sampled once, but all 


four showed unsafe concentrations of one or more pollutants, including manganese in all four 


wells and cobalt in three of the four wells.  Well 10-6 stands out as having much higher 


concentrations of cobalt and manganese than the other three wells:  Cobalt in well 10-6 was 


measured at 130 ug/l, while wells 10-3 through 10-5 had concentrations of 1.4 – 27 ug/L.  


Similarly, manganese in well 10-6 was measured at 28 mg/L, roughly 100 times higher than 


EPA’s health advisory of 0.3 mg/L.  Manganese in wells 10-3 through 10-5 was measured at 1.4 


– 3.8 mg/L.  Well 10-6 also stands out as having much higher boron concentrations than the 


other three wells, providing further evidence of ash contamination.   


Wells along the Slag Ponds, measured once in 2011, also show evidence of contamination.  Well 


10-8 had unsafe concentrations of arsenic, cobalt, and manganese, although the cobalt and 


manganese concentrations were less than those seen in upgradient well 10-7.  Well 10-9 had 


higher concentrations of cobalt and manganese than the upgradient well (both were orders of 


magnitude higher than health-based thresholds) and also had an extremely high concentration 


of boron, which was not detected in the upgradient well.        


Data Gaps 


Groundwater at Paradise is effectively unmonitored.  Although TVA has sampled a series of 


wells one or more times, it rarely monitors wells on a routine basis, and when it does sample a 


well it typically omits pollutants associated with coal ash.  


 As far as we know, TVA sampled the wells around the ash ponds just once, in June 2011.  


After finding evidence of coal ash contamination in several of these wells, especially 


wells 10-6 (at the Peabody Ash Pond) and 10-9 (at the Slag Ponds), TVA stopped 


sampling these wells, effectively ignoring the problem.    


 TVA has been sampling wells around the Scrubber Sludge Complex semi-annually since 


2011, but only for a very limited set of pollutants.  Most pollutants, including key coal 


ash indicators like boron, manganese, and sulfate, were measured once (in wells 10-1 
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and 10-2) or not at all (in wells 94-35A, 94-42, and 97-45).  Again, TVA appears to be 


avoiding evidence of coal ash contamination.  


 Other areas of the site simply have no wells around them, most notably the area east of 


the site known as Slag Mountain, including the two storm water ponds in that area, but 


also including the East and West Dredge Cells.   
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Figure 10-1: Groundwater wells at Paradise Fossil Plant (approximate locations) 
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Table 10-1: Paradise Fossil Plant, Well 94-35A. Sampled 5 times between June 2011 and June 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6   No data 


Arsenic 10  4.1 – 8.4  


Barium 2,000   No data 


Beryllium 4   No data 


Boron 3,000  No data 


Cadmium 5 <0.5  


Chloride 250 mg/L 410 mg/L No data since 6/2011 


Chromium 100  No data 


Cobalt 4.7  No data 


Copper 1,300 8.7 No data since 6/2011 


Fluoride 4,000  No data 


Lead 15 <1 – 1.7  


Lithium 31  No data 


Manganese 300  No data 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 23 No data since 6/2011 


Nitrate 10,000  No data 


Selenium 50 5.8 – 17  


Silver 100  No data 


Strontium 9,300  No data 


Sulfate 500 mg/L 1,800 mg/L No data since 6/2011 


TDS 500 mg/L 3,700 mg/L No data since 6/2011 


Thallium 2  No data 


Vanadium 63  No data 


Zinc 2,000  No data 


 


 


 


 


 


 


 


Table 10-2: Paradise Fossil Plant, Well 94-42. Sampled 5 times between June 2011 and June 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6   No data 


Arsenic 10  1.0 – 3.5  


Barium 2,000   No data 


Beryllium 4   No data 


Boron 3,000  No data 


Cadmium 5 <0.5 – 0.5  


Chloride 250 mg/L 9.6 mg/L No data since 6/2011 


Chromium 100  No data 


Cobalt 4.7  No data 


Copper 1,300  No data 


Fluoride 4,000  No data 


Lead 15 <1  


Lithium 31  No data 


Manganese 300  No data 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100  No data 


Nitrate 10,000  No data 


Selenium 50 <1  


Silver 100  No data 


Strontium 9,300  No data 


Sulfate 500 mg/L  No data 


TDS 500 mg/L 4,900 mg/L No data since 6/2011 


Thallium 2  No data 


Vanadium 63  No data 


Zinc 2,000  No data 
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Table 10-3: Paradise Fossil Plant, Well 94-47C. Sampled once, in June 2011. 
 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6   No data 


Arsenic 10  <1  


Barium 2,000   No data 


Beryllium 4   No data 


Boron 3,000  No data 


Cadmium 5 <0.5  


Chloride 250 mg/L 17 mg/L  


Chromium 100  No data 


Cobalt 4.7  No data 


Copper 1,300 2.6  


Fluoride 4,000  No data 


Lead 15 <1  


Lithium 31  No data 


Manganese 300  No data 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 63  


Nitrate 10,000  No data 


Selenium 50 <1  


Silver 100  No data 


Strontium 9,300  No data 


Sulfate 500 mg/L 460 mg/L  


TDS 500 mg/L 910 mg/L  


Thallium 2  No data 


Vanadium 63  No data 


Zinc 2,000  No data 


 


 


 


 


 


 


 


Table 10-4: Paradise Fossil Plant, Well 97-45. Sampled 5 times between June 2011 and June 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6   No data 


Arsenic 10  <1  


Barium 2,000   No data 


Beryllium 4   No data 


Boron 3,000  No data 


Cadmium 5 <0.5 – 0.5  


Chloride 250 mg/L 3.3 mg/L No data since 6/2011 


Chromium 100  No data 


Cobalt 4.7  No data 


Copper 1,300  No data 


Fluoride 4,000  No data 


Lead 15 <1  


Lithium 31  No data 


Manganese 300  No data 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 7.9 No data since 6/2011 


Nitrate 10,000  No data 


Selenium 50 <1 – 1.2  


Silver 100  No data 


Strontium 9,300  No data 


Sulfate 500 mg/L 1,600 mg/L No data since 6/2011 


TDS 500 mg/L 3,200 mg/L No data since 6/2011 


Thallium 2  No data 


Vanadium 63  No data 


Zinc 2,000  No data 
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Table 10-6: Paradise Fossil Plant, Well 10-1. Sampled 5 times between June 2011 and June 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1 No data since 6/2011 


Arsenic 10  1.9 – 4.4  


Barium 2,000  22 No data since 6/2011 


Beryllium 4  <1 No data since 6/2011 


Boron 3,000 10,500 No data since 6/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 340 mg/L No data since 6/2011 


Chromium 100 5.5 No data since 6/2011 


Cobalt 4.7 8.1 No data since 6/2011 


Copper 1,300 14.1 No data since 6/2011 


Fluoride 4,000 480 No data since 6/2011 


Lead 15 <5  


Lithium 31  No data 


Manganese 300 2,700 No data since 6/2011 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 16.5 No data since 6/2011 


Nitrate 10,000 <100 No data since 6/2011 


Selenium 50 5 – 11  


Silver 100 <1 No data since 6/2011 


Strontium 9,300  No data 


Sulfate 500 mg/L 1,900 mg/L No data since 6/2011 


TDS 500 mg/L 3,750 mg/L No data since 6/2011 


Thallium 2 <1 No data since 6/2011 


Vanadium 63 <2 No data since 6/2011 


Zinc 2,000 12 No data since 6/2011 


 


 


 


 


 


 


 


Table 10-7: Paradise Fossil Plant, Well 10-2. Sampled 5 times between June 2011 and June 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1 No data since 6/2011 


Arsenic 10  2.0 – 6.1  


Barium 2,000  16 No data since 6/2011 


Beryllium 4  <1 No data since 6/2011 


Boron 3,000 24,000 No data since 6/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 410 mg/L No data since 6/2011 


Chromium 100 <2 No data since 6/2011 


Cobalt 4.7 5.9 No data since 6/2011 


Copper 1,300 7.2 No data since 6/2011 


Fluoride 4,000 1,200 No data since 6/2011 


Lead 15 <1 -1.8  


Lithium 31  No data 


Manganese 300 2,600 No data since 6/2011 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 17 No data since 6/2011 


Nitrate 10,000 <100 No data since 6/2011 


Selenium 50 7.4  


Silver 100 <1 No data since 6/2011 


Strontium 9,300  No data 


Sulfate 500 mg/L 1,800 mg/L No data since 6/2011 


TDS 500 mg/L 3,400 mg/L No data since 6/2011 


Thallium 2 1.2 No data since 6/2011 


Vanadium 63 <2 No data since 6/2011 


Zinc 2,000 19 No data since 6/2011 
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Table 10-8: Paradise Fossil Plant, Well 10-3. Sampled once, in June 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  16  


Beryllium 4  M1  


Boron 3,000 420  


Cadmium 5 0.7  


Chloride 250 mg/L 15 mg/L  


Chromium 100 2.6  


Cobalt 4.7 27  


Copper 1,300 6.8  


Fluoride 4,000 350  


Lead 15 1.7  


Lithium 31  No data 


Manganese 300 3,800  


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 43  


Nitrate 10,000 <100  


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300  No data 


Sulfate 500 mg/L 1,400 mg/L  


TDS 500 mg/L 2,100 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 22  


 


 


 


 


 


 


 


 


Table 10-9: Paradise Fossil Plant, Well 10-4. Sampled once, in June 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  8.0  


Barium 2,000  64  


Beryllium 4  <1  


Boron 3,000 270  


Cadmium 5 <0.5  


Chloride 250 mg/L 9.8 mg/L  


Chromium 100 14  


Cobalt 4.7 1.4  


Copper 1,300 2  


Fluoride 4,000 615  


Lead 15 2.1  


Lithium 31  No data 


Manganese 300 1,400  


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 9.4  


Nitrate 10,000 <0.1  


Selenium 50 1.3  


Silver 100 <1  


Strontium 9,300  No data 


Sulfate 500 mg/L 98 mg/L  


TDS 500 mg/L 580 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 <10  
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Table 10-10: Paradise Fossil Plant, Well 10-5. Sampled once, in June 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  17  


Beryllium 4  <1  


Boron 3,000 530  


Cadmium 5 <0.5  


Chloride 250 mg/L 36 mg/L  


Chromium 100 23  


Cobalt 4.7 13  


Copper 1,300 8.2  


Fluoride 4,000 170  


Lead 15 1  


Lithium 31  No data 


Manganese 300 3,000  


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 30  


Nitrate 10,000 <100  


Selenium 50 1.5  


Silver 100 1  


Strontium 9,300  No data 


Sulfate 500 mg/L 1,900 mg/L  


TDS 500 mg/L 3,400 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 10  


 


 


 


 


 


 


 


 


Table 10-11: Paradise Fossil Plant, Well 10-6. Sampled once, in June 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  <5  


Barium 2,000  46  


Beryllium 4  <1  


Boron 3,000 3,200  


Cadmium 5 <0.5  


Chloride 250 mg/L 94 mg/L  


Chromium 100 12  


Cobalt 4.7 130  


Copper 1,300 <10  


Fluoride 4,000 290  


Lead 15 1.2  


Lithium 31  No data 


Manganese 300 28,000  


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 29  


Nitrate 10,000 <100  


Selenium 50 7.8  


Silver 100 21  


Strontium 9,300  No data 


Sulfate 500 mg/L 590 mg/L  


TDS 500 mg/L 1,100 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <50  
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Table 10-12: Paradise Fossil Plant, Well 10-7. Sampled once, in June 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  2.7  


Barium 2,000  170  


Beryllium 4  <1  


Boron 3,000 <200  


Cadmium 5 <0.5  


Chloride 250 mg/L 45 mg/L  


Chromium 100 <2  


Cobalt 4.7 135  


Copper 1,300 <2  


Fluoride 4,000 160  


Lead 15 1.4  


Lithium 31  No data 


Manganese 300 48,500  


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 21.5  


Nitrate 10,000 <100  


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300  No data 


Sulfate 500 mg/L 190 mg/L  


TDS 500 mg/L 580 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 <10  


 


 


 


 


 


 


 


 


Table 10-13: Paradise Fossil Plant, Well 10-8. Sampled once, in June 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  18  


Barium 2,000  300  


Beryllium 4  <1  


Boron 3,000 <200  


Cadmium 5 <0.5  


Chloride 250 mg/L 19 mg/L  


Chromium 100 3.6  


Cobalt 4.7 26  


Copper 1,300 <2  


Fluoride 4,000 160  


Lead 15 1.5  


Lithium 31  No data 


Manganese 300 19,000  


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 18  


Nitrate 10,000 <100  


Selenium 50 2.7  


Silver 100 2.5  


Strontium 9,300  No data 


Sulfate 500 mg/L 210 mg/L  


TDS 500 mg/L 920 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 13  
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Table 10-14: Paradise Fossil Plant, Well 10-9. Sampled once, in June 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  1.2  


Barium 2,000  12  


Beryllium 4  3.9  


Boron 3,000 15,000  


Cadmium 5 4.5  


Chloride 250 mg/L 14 mg/L  


Chromium 100 10  


Cobalt 4.7 370  


Copper 1,300 7.9  


Fluoride 4,000 190  


Lead 15 2.4  


Lithium 31  No data 


Manganese 300 61,000  


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 200  


Nitrate 10,000 <100  


Selenium 50 5  


Silver 100 <1  


Strontium 9,300  No data 


Sulfate 500 mg/L 280 mg/L  


TDS 500 mg/L 1,600 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 340  
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11 Shawnee Fossil Plant 


Background 


The Shawnee Fossil Plant is located on the Ohio River in West Paducah, KY.  TVA has been 


operating 10 coal units at the site since the mid-1950s.  The original ash pond was located 


under the current Dry Stack (see figure 11-1).  TVA stopped using the pond for wet disposal in 


1971, and started stacking dry fly ash in the area in 1984.250  TVA started operating Ash Pond 2 


in 1971; it is currently used to store wet bottom ash.251  The Inactive Dredge cell was used 


briefly between 1983 and 1984/1985.252  Little Bayou Creek runs along the southern edge of the 


ash disposal area before emptying into the Ohio River. 


Monitoring 


Figure 11-1 shows the approximate locations of the groundwater wells discussed in this report.   


Four wells (D-8A, D-11, D-19, and D-27) have been in place since the late 1987-1988.  The other 


ten wells were installed in 2007.  Unlike other TVA plants, the monitoring wells at Shawnee are 


screened in three distinct aquifers under the plant: the alluvial aquifer, the Upper Continental 


Deposits (UCD), and the Regional Groundwater Aquifer (RGA).  Tables 11-4 through 11-17, 


which summarize groundwater quality data at Shawnee, are grouped according to these three 


aquifers. 


TVA did not begin performing site-wide upgradient-downgradient statistical analyses until 


2010, after it had eight quarters of quarterly monitoring data from the new wells.  After 


statistically analyzing the limited available data, TVA observed that the majority of wells in the 


UCD and RGA aquifers showed “statistical exceptions” for boron, pH, sulfate, and other 


parameters; it was clear that these were the result of coal ash contamination: “The prevalence 


of elevated levels of boron, sulfate, and TDS compared to background suggests that local 


groundwater might be affected by coal combustion byproduct leachate.”253     


                                                 
250


 See Stantec Consulting Services, Inc., Report of Geotechnical Exploration and Slope Stability Evaluation – Ash 
Pond 1 & 2 and Consolidated Waste Dry Stack – Shawnee Fossil Plant, 5 (July 14, 2010).  
251


 See Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment , Kentucky, Appendix C, Shawnee 
Fossil Plant, Active Ash Pond No. 2 page 1 and Consolidated Waste Dry Stack page 1 (June 24, 2009). 
252


 Id. at Inactive Dredge Cell page 1. 
253


 TVA, Groundwater and Surface Water Sample Data Reporting Form, Shawnee Fossil Plant, 2
nd


 Quarter 2010, at 5 
and 7 (Aug. 2010). 
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From 2010 forward, TVA performed “assessment monitoring” according to Kentucky landfill 


regulations,254 significantly increasing the number of monitored pollutants.  The initial round of 


monitoring showed very high concentrations of several metals in well D-75A.  This may have 


been, as TVA argued,255 an artifact of sampling error, because subsequent results have been 


much lower (see Tables 11-1 and 11-9): 


Table 11-1: Results for select metals showing anomalous 2010 results in well D-75A (ug/L). 


 Sep. 2010 June 2011 March 2012 June 2012 Nov. 2012 


Aluminum 100,000 <100 <100 <100 <100 


Arsenic 22 3.6 <20 <10 <1 


Barium 1,300 56 55 58 59 


Beryllium 5.8 <1 <20 <1 <1 


Chromium 150 <2 <40 <20 <2 


Cobalt 74 1.3 <20 <10 <1 


Lead 120 <1 <20 <1 <1 


Nickel 120 1.2 <20 5.7 2.8 


Vanadium 200 <2 <40 <4 <2 


 


Setting the September 2010 results for well D-75A aside, the remaining available data show 


clear evidence of ash contamination in all three aquifers.  Three alluvial wells along the Ohio 


River show high concentrations of boron and manganese; well D-30A also has high levels of 


cobalt, and well D-74A has high levels of molybdenum. The two downgradient UCD aquifer 


wells show consistently high boron, manganese, and sulfate; well D-76A has also had high levels 


of cobalt and molybdenum.  All downgradient RGA aquifer wells show high levels of 


manganese, and three (D-74B, D-30B, and D-75B) have high levels of boron.  Well D-75B also 


exceeded the health-based threshold for cobalt in recent monitoring.    


The manganese results are particularly troubling, for four reasons:  First, EPA has identified 


manganese as a coal ash pollutant.256  Second, there is a clear difference in concentration 


between upgradient and downgradient wells, indicating that the coal ash disposal areas are 


responsible.  Table 11-2 summarizes the manganese data for the site.  Third, with 


concentrations orders of magnitude above the EPA Lifetime Health Advisory for manganese, 


the affected groundwater is hazardous to human health.  It may also be hazardous to aquatic 


life as it leaches in Little Bayou Creek and the Ohio River: EPA has noted that “biota with 


                                                 
254


 The Kentucky Division of Waste Management formally informed TVA that Shawnee had been placed in 
assessment monitoring in February, 2011, but TVA began the process earlier than that, conducting the first round 
of assessment monitoring in September, 2010.  See TVA, Groundwater and Surface Water Sample Data Reporting 
Form, Shawnee Fossil Plant, 2


nd
 Quarter 2011, at 12 (June 2011); TVA, Groundwater and Surface Water Sample 


Data Reporting Form, Shawnee Fossil Plant, 3
nd


 Quarter 2010, at Attachment B (Nov. 2010); 401 KAR 45:160. 
255


 TVA, Groundwater and Surface Water Sample Data Reporting Form, Shawnee Fossil Plant, 3
nd


 Quarter 2010 
(Nov. 2010). 
256


 U.S. EPA, Steam Electric Power Generating Point Source Category: Final Detailed Study Report, 6-3 (Oct. 2009).  
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elevated levels [of manganese] have exhibited sublethal effects including metabolic changes 


and abnormalities of the liver and kidneys.”257  Finally, because Kentucky does not have an MCL 


for manganese, TVA has not identified or analyzed these exceedances. 


 


Table 11-2: Manganese concentrations in Shawnee monitoring wells, 2010-2012; upgradient data are in 
blue, downgradient data are in black.258 


Aquifer Well Mean (ug/L) Range (ug/L) N 


Alluvium 


D-77 (upgradient) 358 60 – 640 5 


D-11 340 110 – 640 4 


D-33A 893 800 – 950 4 


D-30A 7,920 5,300 – 10,000 5 


D-74A 894 740 – 1,200 5 


UCD 


D-19 (upgradient) 26 <10 – 40 5 


D-75A 66,400 64,000 – 69,000 5 


D-76A 5,480 4,700 – 5,900 5 


Upper RGA 


D-27 (upgradient) 6 3 – 12 5 


D-8A 2,000 1,900 – 2,100 5 


D-11B 5,325 4,800 – 5,400 4 


D-30B 4,600 3,100 – 5,300 5 


D-74B 1,480 1,000 – 1,800 5 


D-75B 5,450 4,550 – 6,700 5 


 


A similar pattern can be observed for boron, as shown in Table 11-3.  Boron is also one of the 


few parameters measured in surface water near TVA.  In the results for the two sampling 


events that we have on file, boron was below detection (<200 ug/L) at all surface water 


sampling points other than the point on Little Bayou Creek immediately downstream of the ash 


disposal area, where it was measured at 710-860 ug/L. 259 


  


                                                 
257


 Id.  Although TVA monitors surface water along Little Bayou Creek, it does not measure manganese.  TVA, 
Groundwater and Surface Water Sample Data Reporting Form, Shawnee Fossil Plant, 1


st
 half 2012 (July 31, 2012). 


258
 TVA only began measuring manganese in groundwater in late 2010. 


259
 TVA, Groundwater and Surface Water Sample Data Reporting Form, Shawnee Fossil Plant, 1


st
 half 2012 (July 31, 


2012). 
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Table 11-3: Boron concentrations in Shawnee monitoring wells, 2008-2012; upgradient data are in blue, 
downgradient data are in black. 


Aquifer Well Mean (ug/L) Range (ug/L) N 


Alluvium 


D-77 (upgradient) 240 <50 – 410 13 


D-11 200 <200 – 220 9 


D-33A 2,510 2,300 – 2,600 9 


D-30A 5,020 990 – 12,000 10 


D-74A 7,560 4,700 – 10,000 10 


UCD 


D-19 (upgradient) <200 <200 13 


D-75A 7,430 6,800 – 8,200 10 


D-76A 19,800 15,000 – 24,000 10 


Upper RGA 


D-27 (upgradient) <200 <200 13 


D-8A 217 <200 – 280 10 


D-11B 2,522 2,100 – 2,800 9 


D-30B 4,290 500 – 6,600 10 


D-74B 9,020 6,300 – 11,000 10 


D-75B 5,875 5,000 – 6,700 10 


 


Data gaps 


1. Lack of historical data.  Ten of the fourteen wells in the Shawnee monitoring network 


were installed in 2007, and through 2010 TVA was generally monitoring for a short list of 


parameters that included boron, chloride, copper, fluoride, molybdenum, sulfate, TDS, and 


vanadium.  In addition, flooding in 2011-2012 made some wells inaccessible.260  As a result, 


although we have 12 sampling events on file from 2008-2012, any given pollutant-well 


combination may have been sampled only 2 or 3 times.    


                                                 
260


 TVA, Groundwater and Surface Water Sample Data Reporting Form, Shawnee Fossil Plant, 2
nd


 half of 2011 (May 
8, 2012). 
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Figure 11-1: Groundwater wells at Shawnee Fossil Plant (approximate locations) 
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Table 11-4: Shawnee Fossil Plant, alluvial well D-11. Sampled 9 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps261 


Aluminum 16,000 200 – 4,000 4 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 – 3 4 results 


Barium 2,000  78 – 140 4 results 


Beryllium 4  <1 4 results 


Boron 3,000 <200 – 220  


Cadmium 5 <0.5 – 0.8 4 results 


Chloride 250 mg/L 14 – 24 mg/L  


Chromium 100 <2 – 16 4 results 


Cobalt 4.7 <1 – 6.3 4 results 


Copper 1,300 <2 – 8.2  


Fluoride 4,000 <100 – 150  


Lead 15 <1 – 4.6 4 results 


Lithium 31  No data 


Manganese 300 110 – 640 4 results 


Mercury 2 <0.2 4 results 


Molybdenum 40 <5  


Nickel 100 9.6 – 29 4 results 


Nitrate 10,000  No data 


Selenium 50 <1 4 results 


Silver 100 <1 2 results 


Strontium 9,300 53 – 71 4 results 


Sulfate 500 mg/L 34 – 40 mg/L  


TDS 500 mg/L 100 – 150 mg/L  


Thallium 2 <1 4 results 


Vanadium 63 <2 – 15  


Zinc 2,000 <10 – 64 4 results 


 


 


 


 


 


                                                 
261


 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 


Table 11-5: Shawnee Fossil Plant, alluvial well D-33A. Sampled 9 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps262 


Aluminum 16,000 <100 4 results 


Antimony 6  <1 2 results 


Arsenic 10  4.5 – 5.8 4 results 


Barium 2,000  45 – 63 4 results 


Beryllium 4  <1 4 results 


Boron 3,000 2,300 – 2,600  


Cadmium 5 <0.5 4 results 


Chloride 250 mg/L 15 – 21 mg/L  


Chromium 100 <2 4 results 


Cobalt 4.7 <1 – 1.7 4 results 


Copper 1,300 <2  


Fluoride 4,000 110 – 250  


Lead 15 <1 4 results 


Lithium 31  No data 


Manganese 300 800 – 950 4 results 


Mercury 2 <0.2 4 results 


Molybdenum 40 <5  


Nickel 100 <1 – 2.2 4 results 


Nitrate 10,000  No data 


Selenium 50 <1 4 results 


Silver 100 <1 2 results 


Strontium 9,300 51 – 59 4 results 


Sulfate 500 mg/L 54 – 69 mg/L  


TDS 500 mg/L 140 – 180 mg/L  


Thallium 2 <1 4 results 


Vanadium 63 <10  


Zinc 2,000 <10 4 results 


 


  


                                                 
262


 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
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Table 11-6: Shawnee Fossil Plant, alluvial well D-74A. Sampled 10 times between August 
2008 and November 2012. 
 


Chemical Threshold Data Data gaps263 


Aluminum 16,000 <100 – 280 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <10 5 results 


Barium 2,000  <20 – 33 5 results 


Beryllium 4  <10264 5 results 


Boron 3,000 4,700 – 10,000  


Cadmium 5 <5 5 results 


Chloride 250 mg/L 9.8 – 21 mg/L  


Chromium 100 <20 5 results 


Cobalt 4.7 <10265 5 results 


Copper 1,300 <20  


Fluoride 4,000 <100 – 390  


Lead 15 <10 5 results 


Lithium 31  No data 


Manganese 300 740 – 1,200 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 270 – 720  


Nickel 100 <10 5 results 


Nitrate 10,000  No data 


Selenium 50 <10 5 results 


Silver 100 <1 2 results 


Strontium 9,300 180 – 310 5 results 


Sulfate 500 mg/L 67 – 320 mg/L  


TDS 500 mg/L 140 – 600 mg/L  


Thallium 2 <10266 5 results 


Vanadium 63 <20  


Zinc 2,000 <100 5 results 
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 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
264


 Although one of the four beryllium results was reported as <10 ug/L (March 2012), results 


before and after this date were reported as <1 ug/L, and a beryllium exceedance is unlikely. 
265


 One result was reported as <10 ug/L (March 2012); other results have been in the range 


of 2.6 – 3.2 ug/L. 
266


 Although one of the four thallium results was reported as <10 ug/L (March 2012), results 


before and after this date were reported as <1 ug/L, and an exceedance is unlikely. 


Table 11-7: Shawnee Fossil Plant, alluvial well D-30A. Sampled 10 times between August 
2008 and November 2012. 
 


Chemical Threshold Data Data gaps267 


Aluminum 16,000 <100 – 120 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <5 5 results 


Barium 2,000  23 – 110 5 results 


Beryllium 4  <5268 5 results 


Boron 3,000 990 – 12,000  


Cadmium 5 <2.5 5 results 


Chloride 250 mg/L 25 – 46 mg/L  


Chromium 100 <10 5 results 


Cobalt 4.7 8.6 – 16 5 results 


Copper 1,300 <10  


Fluoride 4,000 <100 – 400  


Lead 15 <5 5 results 


Lithium 31  No data 


Manganese 300 5,300 – 10,000 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <10  


Nickel 100 5.8 – 14 5 results 


Nitrate 10,000  No data 


Selenium 50 <5 5 results 


Silver 100 <1 2 results 


Strontium 9,300 180 – 450 5 results 


Sulfate 500 mg/L 92 – 500 mg/L  


TDS 500 mg/L 180 – 600 mg/L  


Thallium 2 <5269 5 results 


Vanadium 63 <10  


Zinc 2,000 <50 5 results 


 


 


  


                                                 
267


 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
268


 The March 2012 result was reported as <5 ug/L, but all results from before and after that 


date have been <1 ug/L, so an exceedance is unlikely. 
269


 Although one of the four thallium results was reported as <5 ug/L (March 2012), results 


before and after this date were reported as <1 ug/L, and an exceedance is unlikely. 
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Table 11-8: Shawnee Fossil Plant, alluvial well D-77. Sampled 13 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps270 


Aluminum 16,000 <100 – 2,300 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 – 13 7 results 


Barium 2,000  <2 – 420 5 results 


Beryllium 4  <1 5 results 


Boron 3,000 <200 – 410  


Cadmium 5 <0.5 7 results 


Chloride 250 mg/L 36 – 130 mg/L  


Chromium 100 <2 – 77 5 results 


Cobalt 4.7 <1 – 12 5 results 


Copper 1,300 <1 – 6.5  


Fluoride 4,000 <100 – 220  


Lead 15 <1 – 3.8 7 results 


Lithium 31  No data 


Manganese 300 60 – 640 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <2 – 9.9  


Nickel 100 4.2 – 53 7 results 


Nitrate271 10,000 1.3 – 2.9 3 results 


Selenium 50 1.8 – 4.4 7 results 


Silver 100 <1 2 results 


Strontium 9,300 95 – 130 6 results 


Sulfate 500 mg/L 40 – 120 mg/L  


TDS 500 mg/L 220 – 560 mg/L  


Thallium 2 <1 5 results 


Vanadium 63 <2 – 10  


Zinc 2,000 <10 – 72 7 results 


 


 


 


 


                                                 
270


 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
271


 These results are not for nitrate alone, but for nitrate+nitrite (as N). 


Table 11-9: Shawnee Fossil Plant, UCD well D-75A. Sampled 10 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps272 


Aluminum 16,000 <100 – 100,000 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 – 22 5 results 


Barium 2,000  55 – 1,300 5 results 


Beryllium 4  <20273 5 results 


Boron 3,000 6,800 – 8,200  


Cadmium 5 <10274 5 results 


Chloride 250 mg/L 6.5 – 12 mg/L  


Chromium 100 <2 – 150 5 results 


Cobalt 4.7 <1 – 74 5 results 


Copper 1,300 <2 – 100  


Fluoride 4,000 110 – 320  


Lead 15 <1 – 120 5 results 


Lithium 31  No data 


Manganese 300 64,000 – 69,000 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <40  


Nickel 100 <20 – 120 5 results 


Nitrate 10,000  No data 


Selenium 50 <20 5 results 


Silver 100 <1 – 1.2 2 results 


Strontium 9,300 670 – 760 5 results 


Sulfate 500 mg/L 920 – 1,200 mg/L  


TDS 500 mg/L 1,500 – 1,800 mg/L  


Thallium 2 <20275 5 results 


Vanadium 63 <2 – 200  


Zinc 2,000 <10 – 380 5 results 


                                                 
272


 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
273


 Data were reported as 5.8, <1, <20, and <1 ug/L for sampling dates in September 2010, 


June 2011, March 2012, and June 2012, respectively. 
274


 Although the March 2012 result was reported as <10 ug/L, results before and after that 


date have been between <0.5 and 0.9 ug/L, so an exceedance is unlikely. 
275


 Although the March 2012 result was reported as <20 ug/L, results before and after that 


date have been between <1 and 1.4 ug/L, so an exceedance is unlikely. 
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Table 11-10: Shawnee Fossil Plant, UCD well D-76A. Sampled 10 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps276 


Aluminum 16,000 790 – 2,900 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 – 1.5 5 results 


Barium 2,000  <2 – 21 5 results 


Beryllium 4  <1 – 1.8 5 results 


Boron 3,000 15,000 – 24,000  


Cadmium 5 <0.5 – 0.8 5 results 


Chloride 250 mg/L 2.1 – 4.2 mg/L  


Chromium 100 <2 5 results 


Cobalt 4.7 <1 – 57 5 results 


Copper 1,300 <2 – 2.7  


Fluoride 4,000 170 – 390  


Lead 15 <1 – 2.7 5 results 


Lithium 31  No data 


Manganese 300 4,700 – 5,900 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <2 – 170  


Nickel 100 <1 – 38 5 results 


Nitrate 10,000  No data 


Selenium 50 <1 – 2.6 5 results 


Silver 100 <1 2 results 


Strontium 9,300 770 – 840 5 results 


Sulfate 500 mg/L 1,100 – 1,500 mg/L  


TDS 500 mg/L 440 – 2,000 mg/L  


Thallium 2 <1 5 results 


Vanadium 63 <2 – 11  


Zinc 2,000 <10 – 87 5 results 
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 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 


Table 11-11: Shawnee Fossil Plant, UCD well D-19. Sampled 13 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps277 


Aluminum 16,000 420 – 3,100 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 – 1.0 7 results 


Barium 2,000  33 – 55 5 results 


Beryllium 4  <1 5 results 


Boron 3,000 <200  


Cadmium 5 <0.5 7 results 


Chloride 250 mg/L 19 – 25 mg/L  


Chromium 100 <2 – 58 5 results 


Cobalt 4.7 <1 – 20 5 results 


Copper 1,300 <5  


Fluoride 4,000 <100 – 160 12 results 


Lead 15 <1 – 1.7 7 results 


Lithium 31  No data 


Manganese 300 <10 – 40 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <2 – 7.3  


Nickel 100 1 – 44 7 results 


Nitrate 10,000 2.0 – 2.1 3 results 


Selenium 50 3.2 – 5.25 7 results 


Silver 100 <1 2 results 


Strontium 9,300 44 – 55 6 results 


Sulfate 500 mg/L 110 – 150 mg/L  


TDS 500 mg/L 300 – 410 mg/L  


Thallium 2 <1 5 results 


Vanadium 63 <10  


Zinc 2,000 <10 – 26 7 results 


 


  


                                                 
277


 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
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Table 11-12: Shawnee Fossil Plant, RGA well D-11B. Sampled 9 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps278 


Aluminum 16,000 <100 – 710 4 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 4 results 


Barium 2,000  42 – 68 4 results 


Beryllium 4  <1 4 results 


Boron 3,000 2,100 – 2,800  


Cadmium 5 <0.5 – 0.6 4 results 


Chloride 250 mg/L 14 – 18 mg/L  


Chromium 100 <2 – 2.7 4 results 


Cobalt 4.7 1.1 – 1.9 4 results 


Copper 1,300 <2  


Fluoride 4,000 <100 – 150  


Lead 15 <1 4 results 


Lithium 31  No data 


Manganese 300 4,800 – 5,900 4 results 


Mercury 2 <0.2 4 results 


Molybdenum 40 <5  


Nickel 100 56 – 59 4 results 


Nitrate 10,000  No data 


Selenium 50 <1 4 results 


Silver 100 <1 2 results 


Strontium 9,300 130 – 140 4 results 


Sulfate 500 mg/L 230 – 280 mg/L  


TDS 500 mg/L 420 – 550 mg/L  


Thallium 2 <1 4 results 


Vanadium 63 <10  


Zinc 2,000 13 – 18 4 results 
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 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 


Table 11-13: Shawnee Fossil Plant, RGA well D-75B. Sampled 10 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps279 


Aluminum 16,000 <100 – 170 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 – 1.1 5 results 


Barium 2,000  21 – 51 5 results 


Beryllium 4  <1 5 results 


Boron 3,000 5,000 – 6,700  


Cadmium 5 <0.5 – 0.51 5 results 


Chloride 250 mg/L 8.9 – 12 mg/L  


Chromium 100 <2 – 6.5 5 results 


Cobalt 4.7 2.3 – 5.8 5 results 


Copper 1,300 <1 – 3.9  


Fluoride 4,000 <100 – 120 9 results 


Lead 15 <1 5 results 


Lithium 31  No data 


Manganese 300 4,550 – 6,700 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <2 – 5.7  


Nickel 100 8.8 – 18 5 results 


Nitrate 10,000  No data 


Selenium 50 <1 – 3.4 5 results 


Silver 100 <1 2 results 


Strontium 9,300 510 – 670 5 results 


Sulfate 500 mg/L 380 – 500 mg/L  


TDS 500 mg/L 740 – 920 mg/L  


Thallium 2 <1 5 results 


Vanadium 63 <10  


Zinc 2,000 <10 5 results 


 


  


                                                 
279


 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
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Table 11-14: Shawnee Fossil Plant, RGA well D-74B. Sampled 10 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps280 


Aluminum 16,000 <100 – 180 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 – 1 5 results 


Barium 2,000  21 – 32 5 results 


Beryllium 4  <1 5 results 


Boron 3,000 6,300 – 11,000  


Cadmium 5 <0.5 – 0.59 5 results 


Chloride 250 mg/L 9.4 – 25 mg/L  


Chromium 100 <2 5 results 


Cobalt 4.7 <1 5 results 


Copper 1,300 <1 – 5.5  


Fluoride 4,000 <100 – 250  


Lead 15 <1 5 results 


Lithium 31  No data 


Manganese 300 1,000 – 1,800 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <2 – 5.7  


Nickel 100 12 – 19 5 results 


Nitrate 10,000  No data 


Selenium 50 1.6 – 24 5 results 


Silver 100 <1 2 results 


Strontium 9,300 160 – 240 5 results 


Sulfate 500 mg/L 160 – 340 mg/L  


TDS 500 mg/L 230 – 600 mg/L  


Thallium 2 <1 5 results 


Vanadium 63 <10  


Zinc 2,000 <10 5 results 
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 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 


Table 11-15: Shawnee Fossil Plant, RGA well D-30B. Sampled 10 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps281 


Aluminum 16,000 <100 – 1,200 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 5 results 


Barium 2,000  52 – 65 5 results 


Beryllium 4  <1 5 results 


Boron 3,000 500 – 6,600  


Cadmium 5 <0.5 5 results 


Chloride 250 mg/L 15 – 25 mg/L  


Chromium 100 <2 5 results 


Cobalt 4.7 2.8 – 3.5 5 results 


Copper 1,300 <1 – 4.2  


Fluoride 4,000 <100 – 190  


Lead 15 <1 5 results 


Lithium 31  No data 


Manganese 300 3,100 – 5,300 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <5  


Nickel 100 4.0 – 6.5 5 results 


Nitrate 10,000  No data 


Selenium 50 <1 5 results 


Silver 100 <1 2 results 


Strontium 9,300 170 – 240 5 results 


Sulfate 500 mg/L 57 – 410 mg/L  


TDS 500 mg/L 220 – 550 mg/L  


Thallium 2 <1 5 results 


Vanadium 63 <10  


Zinc 2,000 <10 5 results 
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 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
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Table 11-16: Shawnee Fossil Plant, RGA well D-8A. Sampled 10 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps282 


Aluminum 16,000 <100 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 – 1.2 5 results 


Barium 2,000  84 – 110 5 results 


Beryllium 4  <1 5 results 


Boron 3,000 <200 – 270  


Cadmium 5 <0.5 – 0.5 5 results 


Chloride 250 mg/L 27 – 34 mg/L  


Chromium 100 <2 5 results 


Cobalt 4.7 1.6 – 4.1 5 results 


Copper 1,300 <2 – 3.5  


Fluoride 4,000 <100 – 120  


Lead 15 <1 5 results 


Lithium 31  No data 


Manganese 300 1,900 – 2,100 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <5  


Nickel 100 1.4 – 4.6 5 results 


Nitrate 10,000  No data 


Selenium 50 <1 5 results 


Silver 100 <1 2 results 


Strontium 9,300 69 – 80 5 results 


Sulfate 500 mg/L 11 – 15 mg/L  


TDS 500 mg/L 130 – 170 mg/L  


Thallium 2 <1 5 results 


Vanadium 63 <10  


Zinc 2,000 <10 – 11 5 results 


 


 


 


 


 


                                                 
282


 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 


Table 11-17: Shawnee Fossil Plant, RGA well D-27. Sampled 13 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps283 


Aluminum 16,000 55 – 225 5 results 


Antimony 6  <0.25 2 results 


Arsenic 10  <2.5 6 results 


Barium 2,000  170 – 195 5 results 


Beryllium 4  <1 5 results 


Boron 3,000 <50  


Cadmium 5 <0.5 6 results 


Chloride 250 mg/L 29 – 35 mg/L  


Chromium 100 <2.5 5 results 


Cobalt 4.7 <2 5 results 


Copper 1,300 <5  


Fluoride 4,000 <100 – 233 12 results 


Lead 15 <2.5 6 results 


Lithium 31  No data 


Manganese 300 3 – 12 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <5  


Nickel 100 <2.5 6 results 


Nitrate 10,000 1.4 2 results 


Selenium 50 <2.5 6 results 


Silver 100 <5 2 results 


Strontium 9,300 103 – 129 6 results 


Sulfate 500 mg/L 35 – 46.7 mg/L  


TDS 500 mg/L 220 – 304 mg/L  


Thallium 2 <0.25 5 results 


Vanadium 63 <10  


Zinc 2,000 <2.5 – 57 6 results 
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 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
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12 Widows Creek Fossil Plant 


Background 


The Widows Creek Fossil Plant is located on the Tennessee River in Stevenson, AL.  Widows 


Creek itself is a partially rechanneled stream that flows through the site.  TVA built Units 1 


through 6 in the 1950s.  Two more units, Units 7 and 8, came online in 1964.  As part of a recent 


compliance agreement with EPA, TVA has agreed to retire units 1-6 between 2013 and 2015, 


and all six units are currently idle.284   


The original ash pond was located immediately north of the plant; it was abandoned in 1969. 


Fly ash and bottom ash have been wet sluiced and stacked in the Main Ash Pond A area since 


then.  Gypsum from the plant’s sulfur dioxide scrubbers was disposed of in the Old Scrubber 


Sludge Pond until 1986.  In 1986 the Old Scrubber Sludge Pond was converted to a dredge cell, 


and has since been dewatered.   TVA started using the current Gypsum Stack in 1986.  The 


Gypsum Stack was expanded to its current footprint in the 1990s.  Smaller ponds on the site 


include copper and iron ponds, now closed, stilling ponds associated with both the Main Ash 


Pond and the Gypsum Stack, and a red water pond north of the Main Ash Pond. 


Widows Creek has had a series of large and small structural issues over its lifetime, including 


erosion and sloughing along the southern perimeter of the bottom ash stack within Ash Pond A, 


seepage around Main Ash Pond A and the Old Scrubber Sludge Pond, and a large spill of 


gypsum from the active Gypsum Stack into the stilling pond and Widows Creek in January of 


2009.285 


Monitoring 


Although this report is generally focused on recent groundwater quality data, Widows Creek 


has been monitored less than any other TVA plant, and so we will also discuss an earlier report 


for this plant. 


TVA assessed the potential groundwater impacts of its gypsum stack expansion in 1990.286  The 


report is useful in several ways.  First, it describes the site’s geologic vulnerability, noting that 


“Widows Creek Fossil Plant is situated on karst terrain,” and that “[a]s in all karst terrains, 


                                                 
284


 U.S. EPA, Federal Facilities Compliance Agreement, Docket No. CAA-04-2010-1760, ¶¶ 73, 89 (Apr. 2011).   
285


 See Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Alabama , Appendix C: Widows 
Creek Fossil Plant (June 24, 2009); Stantec Consulting Services, Inc., Report of Phase 2 Geotechnical Exploration – 
Ash Pond Complex – Widows Creek Fossil Plant (Feb. 4, 2010). 
286


 TVA, Widows Creek Fossil Plant – Assessment of Potential Effects on Groundwater of the Phase II FGD Pond (Dec. 
1990). 
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solution activity along faults, bedding planes, joints and fractures produces enlarged openings 


and effective routes for groundwater movement.”287  The report later makes this observation: 


It is important to realize that a potential exists for piping of liner material into 


the karst subsurface drainage system.  This type of undermining activity can 


result in a sudden collapse of the remaining liner material and pirating of the 


contents of overlying ponds or basins.  TVA has experienced several such 


problems at their facilities located in karst terrains.288 


TVA also noted that leachate from the gypsum stack expansion would migrate to the Widows 


Creek stream and increase the concentration of some pollutants including iron, manganese, 


and sulfate.289 


Second, the report depicts the then-existing groundwater monitoring well network, and it 


appears to have included over 30 wells.290  We do not know if any of these wells have been 


maintained or monitored since 1990, but as described below, recent groundwater monitoring 


reports only include 7 wells.  It therefore appears that the monitoring network has been 


substantially abandoned. 


Finally, the 1990 report includes a discussion of groundwater quality. TVA presented data from 


five upgradient wells, from 1984-1989, that generally showed low concentrations of coal ash 


constituents:  Boron never exceeded 200 ug/L, for example, and sulfate never exceeded 500 


mg/L.  One well immediately north of the as-yet unbuilt gypsum stack expansion, well W15, 


showed high concentrations of manganese, sulfate, and iron that may have been naturally 


occurring.291  TVA also discussed well W14, located immediately northwest of the plant (near 


where well 10-48 is located in Figure 12-1): “A high TDS level and a predominance of sulfate 


indicates increasing likelihood that a well has been affected by ash waste.  Therefore, well W14 


would appear to be affected by the ash waste disposal area.”292   


We do not know the extent to which TVA monitored groundwater between 1990 and 2008.  


Our information requests for 2008-2011 suggest that no monitoring occurred during that 


period.   


                                                 
287


 Id. at ii and 6. 
288


 Id. at 9. 
289


 Id. at ii.  
290


 Id. at 6 – 7. 
291


 Id. at 13, 26 – 28. 
292


 Id. at 13. 







152 


 


TVA began monitoring wells W10, 31, and 10-48 through 10-52 in March 2011.293  Figure 12-1 


shows the approximate locations of these seven wells.  Although data since then are spotty (see 


data gaps section below), there have been exceedances of health-based guidelines for at least 


boron (well 10-52), cobalt (well 31), manganese (wells 10-48 through 10-52), and sulfate (well 


10-50).  


Data gaps 


Based on TVA’s responses to our information requests, it appears that the groundwater quality 


database for Widows Creek is very poor, with an insufficient number of wells, inadequate 


monitoring frequency, an inadequate set of monitored pollutants, and an inconsistent pattern 


of monitoring.  It is very difficult to say anything meaningful about groundwater quality or the 


impact of coal ash at the site based on the data that TVA have been collecting.  


1. Discontinued monitoring at some wells.  Wells 10-48, 10-49, and 10-50 were sampled in 


March and October of 2011, but not since then. 


 


2. Discontinued monitoring of coal ash indicators.  Boron, chloride, manganese, and TDS, 


all of which are associated with coal ash, were measured in each of the new wells (10-48 


through 10-52) in March 2011, but not since then.  TVA did not measure these 


pollutants in wells W10 or 31 at all.  Similarly, TVA measured sulfate, another coal ash 


indicator, only once in wells 10-48 through 10-50. 


 


3. Some pollutants are not being monitored at all.  TVA is not measuring aluminum, 


molybdenum, or strontium in any wells, and is not measuring boron, chloride, 


manganese, or TDS in wells W10 and 31. 


 


4. Incomplete well network.  The existing network of wells is clearly less informative than 


the 30+ wells that TVA maintained in the 1980s (see above), and many possible 


groundwater migration pathways are not covered (e.g., north, west, or south of the 


Abandoned Ash Disposal Area, east of Main Ash Pond A and the Dredge Cell, or north 


and east of the Gypsum Stack). 


                                                 
293


 TVA, Widows Creek Fossil plant Ash Impoundment Groundwater Monitoring Report, March 2011.  Wells 10-48 
through 10-52 were installed in 2010.  We presume that wells W10 and 31 are older wells. 
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Figure 12-1: Groundwater wells at Widows Creek Fossil Plant (approximate locations) 
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Table 21-1: Widows Creek Fossil Plant, Well W-10. Sampled 5 times between March 2011 
and April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  9.2 – 12.0  


Beryllium 4  <1  


Boron 3,000  No data 


Cadmium 5 <0.5  


Chloride 250 mg/L  No data 


Chromium 100 <2  


Cobalt 4.7 <1 No data since 10/2011 


Copper 1,300 6.4 – 7.8 No data since 10/2011 


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300  No data 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 <1 – 1.2  


Nitrate 10,000 0.16 – 0.17  


Selenium 50 <1  


Silver 100 <1 No data since 10/2011 


Strontium 9,300  No data 


Sulfate 500 mg/L <5 mg/L  


TDS 500 mg/L  No data 


Thallium 2 <1  


Vanadium 63 <2 No data since 10/2011 


Zinc 2,000 <10 – 10 No data since 10/2011 


 


 


 


 


 


 


 


Table 12-2: Widows Creek Fossil Plant, Well 31. Sampled 5 times between March 2011 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  <1 – 3.1  


Barium 2,000  39 – 57  


Beryllium 4  <1  


Boron 3,000  No data 


Cadmium 5 <0.5  


Chloride 250 mg/L  No data 


Chromium 100 <2  


Cobalt 4.7 2.7 – 38 No data since 10/2011 


Copper 1,300 6.4 – 7.8 No data since 10/2011 


Fluoride 4,000 <100 – 360  


Lead 15 <1  


Lithium 31  No data 


Manganese 300  No data 


Mercury 2 <2  


Molybdenum 40  No data 


Nickel 100 <1 – 6.2  


Nitrate 10,000 <0.1 – 0.13  


Selenium 50 <1 – 14  


Silver 100 <1 No data since 10/2011 


Strontium 9,300  No data 


Sulfate 500 mg/L 45 – 270 mg/L  


TDS 500 mg/L  No data 


Thallium 2 <1  


Vanadium 63 <2 No data since 10/2011 


Zinc 2,000 <10 No data since 10/2011 
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Table 12-3: Widows Creek Fossil Plant, Well 10-48. Sampled in March and October 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  30 – 35  


Beryllium 4  <1  


Boron 3,000 2,950 3/2011 only 


Cadmium 5 <0.5  


Chloride 250 mg/L 19 mg/L 3/2011 only 


Chromium 100 <2  


Cobalt 4.7 <1  


Copper 1,300 <2  


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 1,400 3/2011 only 


Mercury 2 <2  


Molybdenum 40  No data 


Nickel 100 3.8 – 6.2  


Nitrate 10,000 <0.1 3/2011 only 


Selenium 50 <1 – 3.6  


Silver 100 <1  


Strontium 9,300  No data 


Sulfate 500 mg/L 550 mg/L 3/2011 only 


TDS 500 mg/L 990 mg/L 3/2011 only 


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 <10  


 


 


 


 


 


 


 


 


Table 12-4: Widows Creek Fossil Plant, Well 10-49. Sampled in March and October 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  2.7 – 5.1  


Barium 2,000  <2 – 340  


Beryllium 4  <1  


Boron 3,000 200 3/2011 only 


Cadmium 5 <0.5  


Chloride 250 mg/L 23 mg/L 3/2011 only 


Chromium 100 <2  


Cobalt 4.7 3.3 – 4.3  


Copper 1,300 <2  


Fluoride 4,000 160 – 240  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 32,000 3/2011 only 


Mercury 2 1.1  


Molybdenum 40  No data 


Nickel 100 4.2 – 10.0  


Nitrate 10,000 0.45 3/2011 only 


Selenium 50 <1  


Silver 100 <1 – 4.3  


Strontium 9,300  No data 


Sulfate 500 mg/L 310 mg/L 3/2011 only 


TDS 500 mg/L 1,100 mg/L 3/2011 only 


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 <10 – 14  
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Table 12-5: Widows Creek Fossil Plant, Well 10-50. Sampled in March and October 2011. 
 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  2.7 – 4.4  


Barium 2,000  150 – 170  


Beryllium 4  <1  


Boron 3,000 2,400 3/2011 only 


Cadmium 5 <0.5  


Chloride 250 mg/L 290 mg/L 3/2011 only 


Chromium 100 <2  


Cobalt 4.7 1.6 – 3.5  


Copper 1,300 <2  


Fluoride 4,000 <100 – 115  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 1,500 3/2011 only 


Mercury 2 <2  


Molybdenum 40  No data 


Nickel 100 5.8 – 7.6  


Nitrate 10,000 0.49 3/2011 only 


Selenium 50 2.9 – 6.4  


Silver 100 <1  


Strontium 9,300  No data 


Sulfate 500 mg/L 740 mg/L 3/2011 only 


TDS 500 mg/L 1,100 mg/L 3/2011 only 


Thallium 2 <1  


Vanadium 63 2.3 – 3.4  


Zinc 2,000 <10  


 


 


 


 


 


 


 


Table 12-6: Widows Creek Fossil Plant, Well 10-51. Sampled 5 times between March 2011 
and April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  2.2 – 4.3  


Barium 2,000  41 – 55  


Beryllium 4  <1  


Boron 3,000 240 No data since 3/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 43 mg/L No data since 3/2011 


Chromium 100 <2  


Cobalt 4.7 <1 No data since 10/2011 


Copper 1,300 <2 No data since 10/2011 


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 1,200 No data since 3/2011 


Mercury 2 <2  


Molybdenum 40  No data 


Nickel 100 1.6 – 5.4  


Nitrate 10,000 <0.1  


Selenium 50 <1 – 2.5  


Silver 100 <1 No data since 10/2011 


Strontium 9,300  No data 


Sulfate 500 mg/L 170 – 260 mg/L  


TDS 500 mg/L 685 mg/L No data since 10/2011 


Thallium 2 <1  


Vanadium 63 <2 No data since 10/2011 


Zinc 2,000 <10 No data since 10/2011 
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Table 12-7: Widows Creek Fossil Plant, Well 10-52. Sampled 5 times between March 2011 
and April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  1.5 – 4.6  


Barium 2,000  34 – 47  


Beryllium 4  <1  


Boron 3,000 13,000 No data since 3/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 370 mg/L No data since 3/2011 


Chromium 100 <2  


Cobalt 4.7 1.3 – 1.4 No data since 10/2011 


Copper 1,300 <2 No data since 10/2011 


Fluoride 4,000 230 – 300  


Lead 15 <1 – 1.1  


Lithium 31  No data 


Manganese 300 1,600 No data since 3/2011 


Mercury 2 <2  


Molybdenum 40  No data 


Nickel 100 9.4 – 17.5  


Nitrate 10,000 <0.1  


Selenium 50 5.4 – 20  


Silver 100 <1 No data since 10/2011 


Strontium 9,300  No data 


Sulfate 500 mg/L 1,100 mg/L  


TDS 500 mg/L 2,700 mg/L No data since 10/2011 


Thallium 2 <1  


Vanadium 63 <2 No data since 10/2011 


Zinc 2,000 <10 No data since 10/2011 
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13 Discussion 


It is clear that TVA’s coal ash disposal areas have contaminated groundwater to the point that it 


is unsafe to drink and may also threaten aquatic ecosystems.  And yet the TVA states have not 


required TVA to clean up the pollution.  There are several reasons for this.  First, the 


groundwater quality database for the TVA sites is spotty, with poor characterization of certain 


time periods, certain locations, and certain pollutants.  Second, the most compelling evidence 


of contamination involves pollutants that the states are not actively regulating (see 


“unmeasured coal ash pollutants” below).  Since the states are not regulating these pollutants, 


TVA rarely measures them, and almost never analyzes them statistically or compares them to 


any kind of groundwater protection standard.  Finally, in cases where states have opportunities 


to hold TVA accountable, they almost always give TVA a pass.  


13.1 Evidence of contamination 


In general, groundwater beneath and around the TVA coal ash disposal areas shows clear signs 


of coal ash contamination, including elevated and unsafe concentrations of boron, sulfate, and 


other coal ash indicators.  Table 13-2 summarizes the extent of pollution in the TVA fleet as a 


whole, comparing all downgradient wells to all upgradient wells.  The table shows that 


concentrations of coal ash indicators are higher downgradient than upgradient, and frequently 


much higher than health-based guidelines.  Boron, cobalt, manganese, and sulfate are each 


present at unsafe levels in 30 or more downgradient TVA wells.  Twenty-seven wells (24% of all 


downgradient wells) have sulfate concentrations greater than 500 mg/L, manganese 


concentrations greater than 0.3 mg/L and boron concentrations greater than 1 mg/L (typical 


background concentrations of boron are <0.2 mg/L).  This contamination exists, to varying 


degrees, at every TVA coal plant.   


MCL exceedances.  TVA has violated MCLs for many pollutants across its fleet: 


 Antimony, with an MCL of 6 ug/L, has been routinely found at 5-15 ug/L downgradient 


of Colbert Ash Pond 4, and has increased to a concentration of 59 ug/L downgradient of 


the Colbert ash landfill stilling pond. 


 Arsenic exceeds the MCL of 10 ug/L at various sites, including Allen, Bull Run, Colbert, 


Cumberland, Paradise, and Shawnee.  Concentrations downgradient of Colbert Ash 


Pond 4 have been as high as 76 ug/L. 


 Well 19R at Gallatin’s abandoned ash disposal area has had beryllium concentrations of 


11-25 ug/L in recent years, 3-5 times higher than the MCL of 4 ug/L. 


 Cadmium has exceeded its MCL at Gallatin and John Sevier. 
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 Colbert, Cumberland, and Shawnee have had problems with lead occasionally exceeding 


its MCL.  


 Mercury was above its MCL in Gallatin well 21, and increasing, when that well was 


abandoned in 2011.  Mercury has also exceeded its MCL at the Johnsonville South Rail 


Loop area. 


 Selenium concentrations of over 400 ug/L were caused by a sinkhole at the Kingston 


gypsum disposal area; this is eight times higher than the selenium MCL of 50 ug/L. 


Coal ash indicator pollutants.  The serious contamination at the TVA plants often involves 


pollutants without MCLs.  These pollutants are nonetheless toxic, and frequently present at 


concentrations much higher than health-based guidelines.  TVA has argued that certain 


pollutants are naturally occurring (see Bull Run and Gallatin sections of this report).  However, 


the pollutants in downgradient groundwater regularly exceed naturally occurring 


concentrations.  Downgradient groundwater also tends to mirror pure coal ash leachate.  As an 


illustration, Table 13-1 below compares the groundwater from three points at the John Sevier 


site – a well upgradient of the fly ash landfill, a downgradient well, and a sample from the fly 


ash landfill leachate collection system.  It is clear that the groundwater in the downgradient 


well is very similar to the pure leachate, with elevated levels of arsenic, boron, cobalt and 


manganese, strontium, and sulfate.   


Four of these pollutants – boron, cobalt, manganese, and sulfate – are elevated well above safe 


concentrations in groundwater throughout the TVA fleet: 


Boron.  Boron has proven to be toxic to the developing fetus and the male reproductive system 


in animal studies.294  The EPA developed drinking water guidelines to protect against low birth 


weight and testicular toxicity; these include the Child Health Advisory of 3 mg/L.295  While 


boron in upgradient wells is almost always below detection, and never exceeds 1 mg/L,296 


boron exceeded the Child Health Advisory in 36 downgradient wells at 10 TVA coal plants.  


Concentrations range as high as 38 mg/L (at the Cumberland plant); this is more than ten times 


the Child Health Advisory, and 200 times higher than the typical background concentration 


(<0.2 mg/L).  TVA has clearly caused dangerously unsafe boron contamination throughout its 


fleet.   


 


 


                                                 
294


 See, e.g., U.S. EPA, Toxicological Review of Boron and Compounds (June 2004); Agency for Toxic Substances and 
Disease Registry , Toxicological Profile for Boron (November 2010). 
295


 See U.S. EPA, Drinking Water Health Advisory for Boron (May 2008). 
296


 Out of 177 upgradient boron measurements on file, 148 were below detection (less than 0.2 mg/L), and the 
maximum detected value was 0.97 mg/L. 







160 


 


 


Table 13-1. John Sevier Fossil Plant Leachate Collection System, sampled 10 times between April 2008 


and April 2013, compared to up- and downgradient groundwater wells. 


Chemical 
Upgradient  


well W1 
Downgradient  


well W-30 
Leachate Collection 


System 


Aluminum <100 – 140 <100 – 110 <100 – 200 


Antimony <1 <1 <1 


Arsenic <1 <1 – 7 <1 – 44 


Barium 190 – 230 16 – 27 20 – 74 


Beryllium <2 <2 <1 


Boron <0.2 4,100 – 5,650 3,400 – 5,300 


Cadmium <0.5 <0.5 <0.5 


Chloride 9 – 11 mg/L 15 – 18 mg/L 8 – 15 mg/L 


Chromium <1 – 4 <1 – 3 <1 – 2 


Cobalt <1 1 – 5 <1 – 10 


Copper <2 <1 – 3 <1 – 3 


Fluoride <100 – 100 310 – 420 <100 – 300 


Lead <1 <1 <1 


Manganese <10 – 39 1,200 – 3,800 230 – 4,800 


Mercury <0.2 <0.2 <0.2 


Molybdenum <5 <5 No data 


Nickel <1 – 3 7 – 33 5 – 16 


Nitrate <100 – 530 <100 – 100 300 – 1,100 


Selenium <1 – 1 <1 – 2 <1 – 2 


Silver <1 <1 <1 


Strontium 590 – 800 3,200 – 5,050 3,100 – 8,300 


Sulfate 25 – 27 mg/L 960 – 1,100 mg/L 550 – 950 mg/L 


TDS 260 – 320 mg/L 1,750 – 2,000 mg/L No data 


Thallium <1 <1 <1 


Vanadium <10 <10 <10 


Zinc <10 – 96 <10 <10 – 220 


 


Cobalt.  Cobalt is associated with heart disease, blood disease (polycythemia), neurological 


symptoms, and other endpoints.297  The U.S. EPA, when assessing the risks of coal ash disposal 


to groundwater, identified cobalt as one of the two “constituents with the highest estimated 


risks for surface impoundments,” the other being arsenic.298  Even before looking at the data, 


then, there is a clear reason to be concerned about cobalt.  And, in fact, cobalt concentrations 


at every TVA plant but Allen have exceeded the Regional Screening Level, often by ten times or 


                                                 
297


 See, e.g., ATSDR, Toxicological Profile for Cobalt (Apr. 2004).  The most sensitive endpoint for intermediate oral 
exposure was polycythemia, which has been observed in humans. 
298


 U.S. EPA co-proposed Subtitle D coal ash regulations, 75 Fed. Reg. 35128, 35145 (stating that cobalt’s estimated 
Hazard Quotient was as high as 500 for unlined surface impoundments). 
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more.  Concentrations at Bull Run, Cumberland, Gallatin, Kingston, and Paradise have exceeded 


100 ug/L.  TVA often observes that cobalt is naturally occurring (see Bull Run and Gallatin 


sections of this report), but cobalt in upgradient TVA wells rarely exceeds the Regional 


Screening Level, and is usually below detection.299  Taken together, the evidence strongly 


suggests that TVA’s coal ash disposal operations are contaminating groundwater with unsafe 


levels of cobalt. 


Manganese.  The EPA identified manganese as a pollutant associated with coal ash in its coal 


ash disposal rule.300  The Lifetime Health Advisory for manganese is 0.3 mg/L.301  Manganese 


concentrations exceed this concentration at every TVA coal plant, typically by very large 


margins.  Concentrations greater than 30 mg/L – more than 100 times higher than the health 


advisory – have been recorded at Cumberland, Gallatin, Kingston, Paradise, Shawnee, and 


Widows Creek.  Although manganese is an essential element at low doses, it has been 


associated with neurological toxicity at higher doses.  For example, increased neurological 


symptoms were observed in communities exposed to concentrations of 1.6 – 2.3 mg/L. 302  


Manganese exceeds this range in 40 downgradient wells at 9 of the TVA coal plants.  Infants 


may be uniquely susceptible due to higher uptake and retention of manganese, and due to 


higher manganese concentrations in infant formula.303    


Sulfate.  Sulfate concentrations above 500 mg/L in drinking water can cause diarrhea, and the 


EPA established a drinking water advisory at this level.304  Natural concentrations of sulfate are 


usually below 500 mg/L.  Of the 176 upgradient TVA well measurements that we have on file, 


158 were below 100 mg/L, and only 3 exceeded the Drinking Water Advisory.  In downgradient 


wells, on the other hand, sulfate concentrations range as high as 6,300 mg/L (at the Gallatin 


plant), more than ten times the Drinking Water Advisory.  In total, 32 downgradient wells at 10 


of the TVA coal plants have exceeded the Drinking Water Advisory for sulfate.     


Restricted analysis.  We also made a more conservative assessment of the data by filtering out 


groundwater results that potentially reflected natural contamination, or man-made sources 


other than coal ash.  We began by eliminating all downgradient wells that had boron 


concentrations less than 1 mg/L and sulfate concentrations less than 150 mg/L.  One mg/L is 


                                                 
299


 Our database includes 189 cobalt measurements in upgradient wells.  Of these, 153 were below detection, 24 
were detected at concentrations less than 4.7 ug/L, and only 11 exceeded 4.7 ug/L. 
300


 See, e.g., U.S. EPA co-proposed Subtitle D coal ash regulations, which would list manganese as an “assessment 
monitoring” parameter, 75 Fed. Reg. 35128, 35253 (June 21, 2010).   
301


 Concentrations greater than 0.05 mg/L are unusable as sources of domestic water because they exceed the EPA 
Secondary MCL. 
302


 See, e.g., U.S. EPA, Integrated Risk Information System, Manganese (1996), available at 
http://www.epa.gov/iris/subst/0373.htm.  
303


 Id. 
304


 See U.S. EPA, Drinking Water Advisory: Consumer Acceptability Advice and Health Effects Analysis on Sulfate 
(Feb. 2003). 



http://www.epa.gov/iris/subst/0373.htm
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the maximum boron value seen in upgradient TVA wells.  The maximum sulfate concentration 


in upgradient TVA wells (aside from three potentially contaminated upgradient wells at the 


Paradise plant)305 was 150 mg/L.  This eliminated 23 downgradient wells.  In the remaining 87 


wells, we identified all pollutants that exceeded their respective health-based guidelines one or 


more times during the past five years (2008-2013).  We did not count exceedances that 


appeared to be outliers (e.g., one high value for a pollutant that is usually below detection in a 


particular well), and we did not count exceedances for pollutants where the mean 


concentration in the downgradient well was lower than the mean concentration in the relevant 


upgradient well.  We did not apply the same upgradient-downgradient filter to wells around the 


Paradise scrubber sludge disposal area or fly ash ponds, because the upgradient wells at these 


locations were immediately adjacent to disposal areas and had sulfate concentrations greater 


than 1,000 mg/L, suggesting that they were contaminated.305  The results of the restricted 


analysis are shown in Table 13-3 and summarized in Table ES-1.  The main conclusions of the 


broader analysis conclusions remain unchanged in the restricted analysis – there is evidence of 


coal ash contamination in groundwater at all 11 TVA coal plants; boron, cobalt, manganese, and 


sulfate each exceed health-based guidelines in more than 30 downgradient wells; and 


downgradient contamination frequently exceeds health-based guidelines by orders of 


magnitude. 


Persistent pollutants.  Finally, we isolated a subset of the wells identified in our restricted 


analysis that had persistent problems – these wells showed average concentrations of selected 


pollutants above health-based guidelines in the data that we had on file for the 2008-2013 


period.  We excluded pollutants that did not exceed health-based guidelines in at least half of 


available samples, and as described above, excluded pollutants that were higher in upgradient 


wells.  We also limited our scope to six pollutants – arsenic, boron, cobalt, manganese, and 


molybdenum.  The results of this analysis are shown in Table 13-4.   


13.2 Data gaps 


Unmonitored ash disposal legacy sites.  Many of TVA’s closed coal ash disposal areas are 


unmonitored.  These include the abandoned ash pond at Allen, the east and west dredge cells 


at Bull Run, the Area J ash pond at John Sevier, Area 1 at Johnsonville, and the “Slag Mountain” 


area and the east and west dredge cells at Paradise.  


                                                 
305


 Three nominally upgradient wells at the Paradise plant show sulfate concentrations greater than 1,000 mg/L.  
Well 94-35A is immediately adjacent to the scrubber sludge disposal area, well 97-45 is immediately adjacent to an 
asbestos landfill, and well 10-5 is immediately adjacent to an ash pond.  Since these three wells are potentially 
contaminated by ash or other sources, we did not treat them as upgradient for purposes of establishing a 
background sulfate screening threshold.  
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Abandonment of contaminated wells.  In several instances TVA has stopped monitoring 


individual wells despite (or perhaps in response to) evidence of contamination.  These 


abandoned wells include: 


 Wells P2 and P3 at Allen, which showed arsenic and manganese contamination before 


TVA stopped monitoring them in 2008;  


 well 93-2 at Cumberland, which showed high concentrations of arsenic, boron, cobalt, 


manganese, molybdenum, selenium, and sulfate when it was ‘replaced’ with a well 


screened in a different geological layer;  


 wells around the coal yard drainage basin at Colbert, which showed high concentrations 


of aluminum, cadmium, manganese, and sulfate when they were abandoned in 1999;  


 wells MC2 and MC3 near Ash Pond 4 at Colbert, abandoned in 2003 despite high 


concentrations of antimony, arsenic, boron, and molybdenum;  


 well 21 at Gallatin, which showed high concentrations of cobalt, manganese, mercury 


and other pollutants when it was abandoned in 2011;  


 wells B6 and B8 at Johnsonville’s South Rail Loop disposal area, with high concentrations 


of boron (up to 12 mg/L), cobalt (up to 65 ug/L), and manganese (up to 2.9 mg/L), now 


approved for ‘replacement;’ 


 voluntary USWAG monitoring wells around the Fly Ash and Bottom Ash Ponds at 


Paradise, not monitored since 2011. 


Unmeasured coal ash pollutants.  It is impossible to require corrective action for pollutants 


that are never measured.  The pollutants most likely to be elevated as a result of coal ash 


contamination include aluminum, boron, chloride, manganese, molybdenum, strontium, 


sulfate, and TDS.306  These are the pollutants that should be measured most often, and yet they 


are the pollutants that TVA measures the least:  TVA has generally failed to measure any of 


these pollutants in the USWAG ash impoundment wells in recent years, and measures them 


infrequently in other wells.   


Clearly the monitoring program is focused on an inadequate set of monitoring parameters, and 


both TVA and the states appear to be at fault.  TVA is responsible for what it chooses to 


monitor in its voluntary monitoring program, and it has chosen to avoid coal ash indicator 


pollutants.  When it comes to monitoring required by the states, the states are equally to 


blame.  Solid waste regulations in the TVA states do not require monitoring for these 


                                                 
306


 See, e.g., U.S. EPA co-proposed Subtitle D coal ash regulations, which would have made boron, chloride, sulfate, 
and TDS, among others, as “detection monitoring” parameters, and would have included aluminum, boron, 
chloride, manganese, molybdenum, sulfate, and TDS among the “assessment monitoring” parameters.  75 Fed. 
Reg. 35128, 35253 (June 21, 2010).   
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pollutants.307  They do, however, give state agencies the ability to establish alternative 


monitoring and reporting requirements.308  TDEC has established these alternative 


requirements at some plants for some pollutants.  But TDEC and the other state agencies have 


largely failed to require monitoring for coal ash pollutants at coal ash sites.  In other words, 


when given the choice between properly regulating these sources of pollution and choosing to 


bury their heads in the sand, the state agencies have chosen to bury their heads in the sand. 


13.3   Analytical gaps 


Poor use of groundwater protection standards.  Selection of comparison values in reports is 


important; if done incorrectly, trends in groundwater quality will be missed.  The most glaring 


omission in this regard is the fact that many pollutants, including boron, manganese, sulfate, 


and other coal ash pollutants, are almost never analyzed for upgradient/downgradient trends 


or changes over time.  This is despite TVA’s observation that boron and sulfate, in particular, 


are “ash leachate indicators.”309  The failure to assess spatial and temporal trends for coal ash 


pollutants at coal ash sites is willful ignorance.   


When TVA does conduct statistical analyses, they often do so in a way that hides ongoing 


contamination.  The use of intrawell Upper Prediction Limits (UPLs) is a case in point.  An 


intrawell UPL is the high end of the historical range of a pollutant’s concentration in the well 


being evaluated.  Since each round of sampling is compared to historical data for the same well, 


an exceedance will only appear if the concentration in that well increases over time.  If the 


historical baseline period already showed contamination, then this approach will not identify 


ongoing problems.   


Consider, for example, boron in well W31 at the John Sevier plant, one of the only plants where 


boron is analyzed.  The data that we have on file for this well show boron concentrations 


ranging from 9,000 to 18,000 ug/L, three to six times higher than the Child Health Advisory 


(3,000 ug/L) and orders of magnitude higher than boron concentrations in upgradient well W1 


(consistently less than 200 ug/L).  Yet groundwater monitoring reports for 2008-2009 did not 


show any boron exceedances for this well.  This is because it was already contaminated in 2003-


2004, the time period from which TVA and TDEC derived the UPL (19,000 ug/L).   


We should note that this practice appears to be changing at many plants.  To return to boron at 


John Sevier, TVA and TDEC started comparing downgradient wells to background 


                                                 
307


 Ala. Admin. Code R. 335-13-4 Appendix I;  401 Ky. Admin. Regs. 45:160;  Tenn. Comp. R. & Regs. 0400-11-01-


.04(7). 
308


 Ala. Admin. Code R. 335-13-4-.27(3)(a)(4);  401 Ky. Admin. Regs. 45:160 Section 8(2)(c);  Tenn. Comp. R. & Regs. 
0400-11-01-.04(7)(a)1.(ii). 
309


 See, e.g., TVA, Groundwater Monitoring Report – Allen Fossil Plant, at 2 (Aug. 22, 2008). 
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concentrations from an upgradient well in 2010.  Not surprisingly, they found boron 


exceedances in Well W31 and three other wells, in addition to exceendances of interwell UPLs 


for manganese, strontium, and sulfate (see John Sevier Chapter). 


Another standard practice in TVA groundwater reporting has been to use a combination of 


health-based and statistical criteria (MCLs and UPLs), using the higher of the two for each 


pollutant.310  This is not legally improper – Tennessee regulations, for example, prescribe this 


approach.311  However, it is an approach that favors the polluter to the detriment of public 


health.  If the UPL is higher than the MCL, groundwater can reach unsafe levels without being 


an ‘exceedance.’  In the case of the April 2009 groundwater report for Gallatin, for example, the 


groundwater protection standard for mercury was set at the UPL of 2.87 ug/L, which was higher 


than the MCL of 2 ug/L.  The UPL was calculated using contaminated well 21 as a ‘background’ 


well.  In cases like these, groundwater can exceed the MCL without exceeding the groundwater 


protection standard or triggering a regulatory response.  


 In the opposite case, which is more common, the MCL exceeds the UPL.  This also hides a 


problem, however.  If coal ash contaminates groundwater to the extent that downgradient 


wells show higher concentrations of some pollutants than upgradient wells, but none of these 


pollutants exceed their respective MCLs, then TVA will not report any exceedances, and the 


state will not be alerted to evidence of contamination.   


In short, there are two scenarios – unsafe groundwater that is not significantly different from 


background conditions, and contaminated groundwater that is not yet ‘unsafe’ – that escape 


regulatory action.  A better, more protective approach would be to use the lower of the MCL 


and the UPL for each pollutant as the groundwater protection standard.  This would flag 


groundwater that either exceeds health-based criteria or shows evidence of changes that might 


be the result of contamination.  Unfortunately, switching to this approach would require 


changes to the laws governing waste disposal in the TVA states.    


Environmental impacts to surface water.  The groundwater contamination at TVA’s coal plants 


is not just a problem for groundwater quality – much of the contaminated groundwater flows 


into adjacent rivers and streams creating potential risks to aquatic life.  This risk is often ignored 


by state agencies, who assume that the receiving waters dilute any contamination below 


dangerous levels.  However, we are not aware of any monitoring or modeling that can show 


either a significant risk or the absence of a significant risk, a situation that TVA commented on 


over 30 years ago in an internal memorandum about the John Sevier plant: 


                                                 
310


 Among many other examples, see TVA, Gallatin Fossil Plant Abandoned Ash Disposal Area, Groundwater 
Assessment Monitoring Report – April 2009 (May 19, 2009), or TVA, John Sevier Fossil Plant Dry Fly Ash Landfill, 
Groundwater Assessment Monitoring Report – April 2010 (June 27, 2010). 
311


 Tenn. Comp. R. & Regs. 1200-01-07-.04(7)(a)(1)(i).  
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Although the potential for significant ground-water contamination is low, the 


question of whether there is any threat to the quality of the Holston River via 


groundwater contaminant transport has not been resolved.  Furthermore, the 


broader question of the cumulative effect of the numerous ash disposal areas 


sited immediately adjacent to the Tennessee River and its tributaries should also 


be addressed.312 


This may be the single biggest gap in the body of knowledge about environmental impacts of 


ash disposal at TVA plants.   


Although there is no available modeling that would demonstrate the risk (or absence of risk) to 


aquatic ecosystems, simple back-of-the-envelope calculations sufficiently demonstrate the 


problem.  To begin with, the Department of Energy has published surface water screening 


values for most of the coal ash pollutants in the form of “preliminary remediation goals.”313  


These are frequently many orders of magnitude lower than the concentrations present in 


groundwater at TVA sites.  The goal for boron, for example, is 0.0016 mg/L.  Although we 


cannot directly evaluate groundwater by this standard, because we know it will be diluted by 


river water, we can calculate how much dilution would be required to achieve a safe 


concentration.  Groundwater along the banks of the Holston River at the John Sevier plant, for 


example, generally exceeds 3 mg/L, and has reached 18 mg/L in some wells.  This means that 


the groundwater entering the river will present a risk to aquatic life even if it is diluted 1,000-


fold.  The same can be said about boron at other sites.  The same can be also be said about 


other pollutants:  The preliminary remediation goal for aluminum is 0.087 mg/L; concentrations 


in Gallatin well 19R, adjacent to the Cumberland River, hover around 100 mg/L, more than 


1,000 times higher than the surface water goal.  And as with human health risks, the cumulative 


ecological impact of multiple pollutants must be considered.  One study of the toxicity of 


aluminum to fish, for example, found that the presence of low concentrations of zinc and 


copper enhanced aluminum’s toxicity.314    


TVA’s ash disposal clearly poses a potential threat to aquatic ecosystems.  Future groundwater 


quality oversight should include attempts to model the loads of coal ash pollution entering 


surface water through hydrologically connected groundwater, and prevent chronic loadings of 


ecologically toxic pollutants.   


                                                 
312


 TVA, Memorandum from Roger P. Betson, Water Systems Development Branch, to C. Paul Jones, Civil 
Engineering Branch, re: John Sevier Steam Plant – Proposed Fly Ash Disposal Area – Potential for Ground Water 
Degradation (Apr. 21, 1981).   
313


 U.S. Department of Energy, Preliminary Remediation Goals for Ecological Endpoints (Aug. 1997). 
314


 R. W. Gensemer & R.C. Playle, The Bioavailability and Toxicity of Aluminum in Aquatic Environments, 29 CRITICAL 


REVIEWS IN ENVIRONMENTAL SCIENCE AND TECHNOLOGY 315, 409 (1999). 
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Table 13-2 (page 1 of 3).  Statistical summary of selected pollutants in wells throughout the TVA coal fleet, 2008-2013.  Highlighted pollutants 
exceeded their respective health-based criteria in 20 or more downgradient samples. 


 Downgradient wells (N = 110) Upgradient wells (N = 26) 


Pollutant Health-based 
criterion 


Wells exceeding 
criterion  
(% of wells)


315
 


Mean
316


 
concentration 


Maximum 
concentration 


Wells exceeding 
criterion  
(% of wells)


317
 


Mean 
concentration 


Maximum 
concentration 


Aluminum 16 mg/L 4 (4%) 1.9 mg/L 125 mg/L 1 (5%) 1.0 mg/L 38 mg/L 


Antimony 6 ug/L 5 (5%) 1.5 ug/L 59 ug/L 0 1.0 ug/L 1 ug/L 


Arsenic 10 ug/L 18 (17%) 4.7 ug/L 135 ug/L 1 (4%) 1.8 ug/L 13 ug/L 


Barium 2 mg/L 1 (1%) 0.08 mg/L 2.4 mg/L 0 0.20 mg/L 1.9 mg/L 


Beryllium 4 ug/L 2 (2%) 1.7 ug/L 24.5 ug/L 0 1.5 ug/L 0.4 ug/L 


Boron 3 mg/L 36 (34%) 3.2 mg/L 38 mg/L 0 0.2 mg/L 1 mg/L 


Cadmium 5 ug/L 4 (4%) 0.8 ug/L 8.2 ug/L 0 0.6 ug/L 2 ug/L 


Chloride 250 mg/L 10 (9%) 71.3 mg/L 1,500 mg/L 2 (8%) 69.4 mg/L 1,200 mg/L 


Chromium 100 ug/L 2 (2%) 4.3 ug/L 280 ug/L 0 5.2 ug/L 77 ug/L 


Cobalt 4.7 ug/L 40 (36%) 17.2 ug/L 370 ug/L 8 (36%) 9.2 ug/L 135 ug/L 


Copper 1.3 mg/L 0 0.004 mg/L 0.1 mg/L 0 0.004 mg/L 0.2 mg/L 


Fluoride 4 mg/L 0 0.3 mg/L 3.0 mg/L 0 0.2 mg/L 2.6 mg/L 


 


                                                 
315


 The denominator in each percentage in this column is the number of downgradient wells in which a pollutant was measured.  This is often less than the 
total number of downgradient wells. 
316


 The value shown in this column is the mean of well-specific means. 
317


 The denominator in each percentage in this column is the number of upgradient wells in which a pollutant was measured.  This is often less than the total 
number of upgradient wells. 
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Table 13-2 (page 2 of 3).  Statistical summary of selected pollutants in wells throughout the TVA coal fleet, 2008-2013.  Highlighted pollutants 
exceeded their respective health-based criteria in 20 or more downgradient samples. 


 Downgradient wells (N = 110) Upgradient wells (N = 26) 


Pollutant Health-based 
criterion 


Wells exceeding 
criterion  
(% of wells)


318
 


Mean
319


 
concentration 


Maximum 
concentration 


Wells exceeding 
criterion  
(% of wells)


320
 


Mean 
concentration 


Maximum 
concentration 


Lead 15 ug/L 2 (2%) 1.9 ug/L 160 ug/L 3 (12%) 2.2 ug/L 100 ug/L 


Lithium321 31 ug/L 6 (29%) 23.4 ug/L 200 ug/L 1 (25%) 27.6 ug/L 71 ug/L 


Manganese 0.3 mg/L 78 (73%) 6.5 mg/L 220 mg/L 10 (48%) 3.6 mg/L 49 mg/L 


Mercury 2 ug/L 1 (1%) 0.3 ug/L 3 ug/L 0 0.2 ug/L 0.3 ug/L 


Molybdenum 40 ug/L 22 (23%) 56.4 ug/L 2,200 ug/L 0 4.7 ug/L 13 ug/L 


Nickel 100 ug/L 6 (5%) 17 ug/L 250 ug/L 0 9.3 ug/L 99 ug/L 


Nitrate 10 mg/L 0 0.5 mg/L 4.2 mg/L 0 0.7 mg/L 8.9 mg/L 


Selenium 50 ug/L 3 (3%) 4.0 ug/L 412 ug/L 0 1.9 ug/L 17 ug/L 


Silver 100 ug/L 0 1.4 ug/L 21 ug/L 0 1.2 ug/L 10 ug/L 


Strontium 9.3 mg/L 1 (1%) 0.7 mg/L 10 mg/L 0 0.4 mg/L 3.8 mg/L 


 


 


                                                 
318


 The denominator in each percentage in this column is the number of downgradient wells in which a pollutant was measured.  This is often less than the 
total number of downgradient wells. 
319


 The value shown in this column is the mean of well-specific means. 
320


 The denominator in each percentage in this column is the number of upgradient wells in which a pollutant was measured.  This is often less than the total 
number of upgradient wells. 
321


 Since lithium is only measured at the Colbert plant, this row only reflects the 21 downgradient and 4 upgradient wells at Colbert. 
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Table 13-2 (page 3 of 3).  Statistical summary of selected pollutants in wells throughout the TVA coal fleet, 2008-2013.  Highlighted pollutants 
exceeded their respective health-based criteria in 20 or more downgradient samples. 


 Downgradient wells (N = 110) Upgradient wells (N = 26) 


Pollutant Health-based 
criterion 


Wells exceeding 
criterion  
(% of wells)


322
 


Mean
323


 
concentration 


Maximum 
concentration 


Wells exceeding 
criterion  
(% of wells)


324
 


Mean 
concentration 


Maximum 
concentration 


Sulfate 500 mg/L 33 (30%) 440 mg/L 6,300 mg/L 3 (13%) 248 mg/L 1,900 ug/L 


Thallium 2 ug/L 0 1.0 ug/L 1.4 ug/L 0 1.1 ug/L 0.4 ug/L 


TDS 500 mg/L 67 (61%) 973 mg/L 6,700 mg/L 10 (42%) 960 mg/L 5,000 mg/L 


Vanadium 63 ug/L 4 (4%) 6.3 ug/L 200 ug/L 0 4.5 ug/L 26 ug/L 


Zinc 2 mg/L 0 0.04 mg/L 1.0 mg/L 1 (4%) 0.06 mg/L 2.7 mg/L 


 


 


                                                 
322


 The denominator in each percentage in this column is the number of downgradient wells in which a pollutant was measured.  This is often less than the 
total number of downgradient wells. 
323


 The value shown in this column is the mean of well-specific means. 
324


 The denominator in each percentage in this column is the number of upgradient wells in which a pollutant was measured.  This is often less than the total 
number of upgradient wells. 
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Table 13-3 (page 1 of 4).  Pollutants exceeding health-based guidelines between 2008 and 2013 in wells 
likely to be affected by coal ash (see ‘restricted analysis’ description above). 


Plant / well Pollutants exceeding health-based guidelines (maximum concentration) 


Allen Fossil Plant   


Well P6 Arsenic (43 ug/L), Manganese (0.87 mg/L) 


Bull Run Fossil Plant   


Well 45 Boron (4.2 mg/L), Manganese (10 mg/L), Sulfate (910 mg/L) 


Well 45R 
Boron (18 mg/L), Manganese (7.8 mg/L), Molybdenum (180 ug/L),  
Sulfate (2,200 mg/L) 


Well G Boron (3.3 mg/L), Molybdenum (100 ug/L), Sulfate (520 mg/L) 


Well 47 Cobalt (31 ug/L), Molybdenum (50 ug/L), Sulfate (1,000 mg/L) 


Well 48 Cobalt (100 ug/L), Sulfate (1,800 mg/L) 


Well 49 Molybdenum (700 ug/L) 


Well 10-52 Arsenic (31 ug/L), Manganese (0.355 mg/L) 


Colbert Fossil Plant   


Well 19B Cobalt (7.2 ug/L) 


Well CA12A Lead (160 ug/L) 


Well CA17B 
Cobalt (19 ug/L), Manganese (1.7 mg/L), Molybdenum (72 ug/L),  
Sulfate (1,000 mg/L) 


Well CA20A Aluminum (40 mg/L), Arsenic (13 ug/L), Manganese (0.42 mg/L) 


Well CA21B 
Arsenic (19 ug/L), Boron (9.3 mg/L), Cobalt (13 ug/L), Lithium (200 ug/L), 
Molybdenum (180 ug/L) 


Well CA22B 
Aluminum (29 mg/L), Boron (7.3 mg/L), Cobalt (10 ug/L), Lithium (160 ug/L) 
Molybdenum (88 ug/L) 


Well CA27BR Antimony (24 ug/L) 


Well CA28B Manganese (0.68 mg/L) 


Well CA29AR Manganese (0.7 mg/L), Molybdenum (67 ug/L) 


Well CA29BR Arsenic (12 ug/L), Molybdenum (65 ug/L) 


Well CA30B 
Chromium (280 ug/L), Cobalt (11 ug/L), Manganese (1.7 mg/L),  
Molybdenum (47 ug/L), Nickel (220 ug/L), Sulfate (540 mg/L) 


Well CA31A Manganese (0.65 mg/L), Molybdenum (51 ug/L) 


Well CA9R Antimony (59 ug/L), Lithium (53 ug/L), Molybdenum (57 ug/L) 


Well MC1 Antimony (15 ug/L), Arsenic (76 ug/L), Boron (3.7 mg/L), Molybdenum (180 ug/L) 


Well MC4 Antimony (11 ug/L), Arsenic (65 ug/L), Boron (3.6 mg/L), Molybdenum (180 ug/L) 


Well MC5A 
Antimony (11 ug/L), Arsenic (72 ug/L), Boron (3.5 mg/L), Manganese (0.310 mg/L), 
Molybdenum (170 ug/L), Vanadium (120 ug/L) 


Well MC5C Lithium (84 ug/L), Molybdenum (54 ug/L) 
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Table 13-3 (page 2 of 4).  Pollutants exceeding health-based guidelines between 2008 and 2013 in wells 
likely to be affected by coal ash (see ‘restricted analysis’ description above). 


Plant / well Pollutants exceeding health-based guidelines (maximum concentration) 


Cumberland Fossil Plant   


Well 10-1 Cobalt (7.4 ug/L), Manganese (4.3 mg/L) 


Well 10-2 Cobalt (150 ug/L), Manganese (17 mg/L) 


Well 93-1 Arsenic (18.4 ug/L), Cobalt (10 ug/L), Manganese (32 mg/L) 


Well 93-2 
Arsenic (17 ug/L), Boron (38 mg/L), Cobalt (9.4 ug/L), Manganese (4.9 mg/L), 
Molybdenum (540 ug/L), Sulfate (2,100 mg/L) 


Well 93-2R 
Arsenic (35.1 ug/L), Boron (16 mg/L),  Cobalt (9 ug/L), Manganese (18 mg/L), 
Sulfate (1,400 mg/L) 


Well 93-3 Boron (6.5 mg/L), Manganese (1.6 mg/L) 


Well 93-4 
Arsenic (17.9 ug/L), Boron (8.1 mg/L),  Manganese (0.51 mg/L),  
Sulfate (1,100 mg/L) 


Gallatin Fossil Plant   


Well 17 Cobalt (7.8 ug/L), Manganese (1.5 mg/L) 


Well 19R 
Aluminum (125 mg/L), Arsenic (135 ug/L), Beryllium (24.5 ug/L),  
Boron (4.5 mg/L), Cadmium (6.8 ug/L), Cobalt (320 ug/L), Manganese (33 mg/L), 
Nickel (250 ug/L), Sulfate (6,300 mg/L) 


Well 20 Boron (5.8 mg/L), Cobalt (250 ug/L), Manganese (22 mg/L), Sulfate (2,050 mg/L) 


Well 21 
Cadmium (5.8 ug/L), Cobalt (330 ug/L), Manganese (18 mg/L), Mercury (3 ug/L), 
Nickel (110 ug/L), Strontium (10 mg/L), Sulfate (1,800 mg/L) 


Well 26 
Arsenic (22 ug/L), Boron (5.9 mg/L), Cobalt (15 ug/L), Manganese (9.4 mg/L), 
Sulfate (1,000 mg/L) 


Well 27 Arsenic (15 ug/L), Boron (5.4 mg/L), Manganese (0.6 mg/L), Sulfate (920 mg/L) 


John Sevier   


Well W28 Boron (3.1 mg/L), Cobalt (6.4 ug/L), Manganese (4 mg/L), Sulfate (890 mg/L) 


Well W29 Manganese (8.3 mg/L) 


Well W30 Boron (5.65 mg/L), Cobalt (5 ug/L), Manganese (3.8 mg/L), Sulfate (1,100 mg/L) 


Well W31 
Boron (18 mg/L), Cadmium (8.2 ug/L), Molybdenum (2,200 ug/L),  
Sulfate (1,800 mg/L) 
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Table 13-3 (page 3 of 4).  Pollutants exceeding health-based guidelines between 2008 and 2013 in wells 
likely to be affected by coal ash (see ‘restricted analysis’ description above). 


Plant / well Pollutants exceeding health-based guidelines (maximum concentration) 


Johnsonville Fossil Plant   


Well B6 Boron (6.5 mg/L) 


Well B8 Boron (10.5 mg/L), Cobalt (65 ug/L), Manganese (2.9 mg/L), Sulfate (1,400 mg/L) 


Well B6R Boron (7.2 mg/L), Manganese (1.5 mg/L) 


Well AP1 Boron (6.3 mg/L), Cobalt (21 ug/L), Manganese (3.5 mg/L) 


Well AP2 Cobalt (58 ug/L), Manganese (13 mg/L), Sulfate (820 mg/L) 


Well AP3 
Boron (5.3 mg/L), Cadmium (5.8 ug/L), Cobalt (55 ug/L), Manganese (20 mg/L), 
Nickel (120 ug/L), Sulfate (780 mg/L) 


Kingston Fossil Plant   


Well 4B Manganese (1.8 mg/L) 


Well 22 Manganese (2.3 mg/L) 


Well 6A Manganese (220 mg/L), Sulfate (3,500 mg/L) 


Well 6AR Cobalt (111 ug/L), Manganese (35.8 mg/L) 


Well AD-2 Cobalt (11.2 ug/L), Manganese (1.7 mg/L) 


Well AD-3 Cobalt (8.3 ug/L), Manganese (13.8 mg/L), Sulfate (552 mg/L) 


Well G5A Selenium (379 ug/L) 


Well G5B Selenium (412 ug/L) 


Paradise Fossil Plant   


Well 10-1 Boron (10.5 mg/L), Cobalt (8.1 ug/L), Manganese (2.7 mg/L), Sulfate (1,900 mg/L)  


Well 10-2 Boron (24 mg/L), Cobalt (5.9 ug/L), Manganese (2.6 mg/L), Sulfate (1,800 mg/L) 


Well 10-3 Cobalt (27 ug/L), Manganese (3.8 mg/L), Sulfate (1,900 mg/L) 


Well 10-6 Boron (3.2 mg/L), Cobalt (130 ug/L), Manganese (28 mg/L), Sulfate (590 mg/L) 


Well 10-8 Arsenic (18 ug/L) 


Well 10-9 Boron (15 mg/L), Cobalt (370 ug/L), Manganese (61 mg/L), Nickel (200 ug/L) 
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Table 13-3 (page 4 of 4).  Pollutants exceeding health-based guidelines between 2008 and 2013 in wells 
likely to be affected by coal ash (see ‘restricted analysis’ description above). 


Plant / well Pollutants exceeding health-based guidelines (maximum concentration) 


Shawnee Fossil Plant   


Well D33A Manganese (0.95 mg/L) 


Well D74A Boron (10 mg/L), Manganese (1.2 mg/L), Molybdenum (720 ug/L) 


Well D30A Boron (12 mg/L), Cobalt (16 ug/L), Manganese (10 mg/L) 


Well D75B Boron (6.7 mg/L), Cobalt (5.8 ug/L), Manganese (6.7 mg/L) 


Well D11B Manganese (5.9 mg/L) 


Well D74B Boron (11 mg/L), Manganese (1.8 mg/L) 


Well D30B Boron (6.6 mg/L), Manganese (5.3 mg/L) 


Well D75A 
Aluminum (100 mg/L), Arsenic (22 ug/L), Beryllium (5.8 ug/L), Boron (8.2 mg/L), 
Chromium (150 ug/L), Cobalt (74 ug/L), Lead (120 ug/L), Manganese (69 mg/L), 
Nickel (120 ug/L), Sulfate (1,200 mg/L), Vanadium (200 ug/L) 


Widows Creek 
 Fossil Plant 


  


Well 31 Cobalt (38 ug/L) 


Well 10-48 Manganese (1.4 mg/L), Sulfate (550 mg/L) 


Well 10-49 Manganese (32 mg/L) 


Well 10-50 Manganese (1.5 mg/L), Sulfate (740 mg/L) 


Well 10-51 Manganese (1.2 mg/L) 


Well 10-52 Boron (13 mg/L), Manganese (1.6 mg/L), Sulfate (1,100 mg/L) 
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Table 13-4 (page 1 of 3).  Groundwater wells in which average concentrations of selected pollutants exceeded health-based guidelines.325  Each 


cell identifies a well, and, in parentheses, the mean of data on file for that well during the 2008-2013 period.  


 
 


Arsenic (ug/L) 
 


Boron (mg/L) Cobalt (ug/L) 
Manganese 


(mg/L) 
Molybdenum 


(ug/L) 
Sulfate (mg/L) 


Guideline 10 3 4.7 0.3 40 500 


Allen P6 (28.4)      


Bull Run 10-52 (27.5) 
F45 (3.6) 


F45R (15.3) 
47 (10.3) 
48 (49.1) 


F45 (9.7) 
F45R (6.7) 


49 (605) 
F45R (76) 


47 (778) 
48 (1641) 
F45 (745) 


F45R (1786) 


Colbert 
MC1 (68.8) 
MC4 (48.7) 


MC5A (47.8) 


CA21B (4.4) 
MC1 (3.3) 
MC4 (3.3) 


CA17B (10.0) 


CA17B (1.1) 
CA28B (0.6) 


CA29AR (0.4) 
CA30B (1.2) 


CA21B (71) 
CA29AR (51) 
CA29BR (58) 
MC1 (159) 
MC4 (160) 


MC5A (142) 
MC5C (45) 


 


Cumberland 93-2 (11.6) 


93-2 (34.9) 
93-2R (14.0) 


93-3 (6.0) 
93-4 (5.6) 


10-1 (6.9) 
10-2 (140) 
93-1 (5.1) 
93-2 (6.9) 


10-1 (4.2) 
10-2 (16.5) 
93-1 (9.3) 
93-2 (3.8) 


93-2R (13.5) 
93-3 (1.2) 


93-2 (469) 
93-2R (1313) 


93-4 (776) 


 


  


                                                 
325


 This analysis was limited to the pollutants shown (other pollutants, not shown, also exceeded health-based guidelines), was limited to wells in which half or 
more of available sample results exceeded health-based guidelines, and was limited to wells likely to be affected by coal ash (see ‘restricted analysis’ 
description in the text of the report). 
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Table 13-4 (page 2 of 3).  Groundwater wells in which 2008-2013 average concentrations of selected pollutants exceeded health-based 


guidelines.326  


Plant 
 


Arsenic (ug/L) 
 


Boron (mg/L) Cobalt (ug/L) 
Manganese 


(mg/L) 
Molybdenum 


(ug/L) 
Sulfate (mg/L) 


Guideline 10 3 4.7 0.3 40 500 


Gallatin  


19R (3.5) 
20 (5.5) 
26 (5.7) 
27 (5.0) 


19R (186) 
20 (197) 
21 (161) 
26 (14.7) 


19R (17.4) 
20 (20.2) 
21 (11.0) 
26 (9.1) 
27 (0.4) 


 


19R (4088) 
20 (1597) 
21 (936) 
26 (943) 
27 (893) 


John Sevier  
W30 (5.0) 


W31 (13.3) 
 


W28 (2.9) 
W29 (4.1) 
W30 (2.6) 


W31 (2200) 
W28 (835) 


W30 (1025) 
W31 (1337) 


Johnsonville  


10-AP1 (6.3) 
10-AP3 (5.3) 


B6 (3.5) 
B6R (7.2) 
B8 (9.9) 


10-AP1 (16.0) 
10-AP2 (46.0) 
10-AP3 (51.0) 


B8 (52.3) 


10-AP1 (3.5) 
10-AP2 (13.0) 
10-AP3 (20.0) 


B6R (1.5) 
B8 (2.7) 


B8R (1.1) 


 


10-AP2 (820) 
10-AP3 (780) 


B8 (1028) 
 


Kingston   
6AR (95.9) 
AD2 (7.2) 


22 (2.1) 
6A (176) 


6AR (30.9) 
AD2 (1.0) 
AD3 (7.3) 


 6A (2967) 


 


  


                                                 
326


 This analysis was limited to the pollutants shown (other pollutants, not shown, also exceeded health-based guidelines), was limited to wells in which half or 
more of available sample results exceeded health-based guidelines, and was limited to wells likely to be affected by coal ash (see ‘restricted analysis’ 
description in the text of the report). 
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Table 13-4 (page 3 of 3).  Groundwater wells in which 2008-2013 average concentrations of selected pollutants exceeded health-based 


guidelines.327  


Plant 
 


Arsenic (ug/L) 
 


Boron (mg/L) Cobalt (ug/L) 
Manganese 


(mg/L) 
Molybdenum 


(ug/L) 
Sulfate (mg/L) 


Guideline 10 3 4.7 0.3 40 500 


Paradise 10-8 (18.0) 


10-1 (10.5) 
10-2 (24.0) 
10-6 (3.2) 


10-9 (15.0) 


10-1 (8.1) 
10-2 (5.9) 


10-3 (27.0) 
10-6 (130) 
10-9 (370) 


10-1 (2.7) 
10-2 (2.6) 
10-3 (3.8) 
10-4 (1.4) 


10-6 (28.0) 
10-9 (61.0) 


 


10-1 (1900) 
10-2 (1800) 
10-3 (1400) 
10-6 (590) 


Shawnee  


D30A (5.0) 
D30B (4.3) 
D74A (7.6) 
D74B (9.0) 
D75A (7.4) 
D75B (5.9) 


D76A (19.8) 


D30A (11.1) 
D76A (35.2) 


D11B (5.3) 
D30A (7.9) 
D30B (4.6) 
D33A (0.9) 
D74B (1.5) 


D75A (66.4) 
D75B (5.5) 


D76A (5.5) 


D74A (559) 
D75A (1061) 
D76A (1230) 


Widows Creek  10-52 (13.0) 31 (20.4) 


10-48 (1.4) 
10-49 (32.0) 
10-50 (1.5) 
10-51 (1.2) 
10-52 (1.6) 


 
10-48 (550) 
10-50 (740) 


10-52 (1100) 


 


 


                                                 
327


 This analysis was limited to the pollutants shown (other pollutants, not shown, also exceeded health-based guidelines), was limited to wells in which half or 
more of available sample results exceeded health-based guidelines, and was limited to wells likely to be affected by coal ash (see ‘restricted analysis’ 
description in the text of the report). 







ATTACHMENT B: 


U.S. EPA, Relationship Between the Resource Conservation and Recovery Act’s Coal 


Combustion Residuals Rule and the Clean Water Act's National Pollutant Discharge Elimination 


System Permit Requirements: Use of Groundwater Data Obtained Prior to the CCR Rule, ,  


https://www.epa.gov/coalash/relationship-between-resource-conservation-and-recovery-acts-


coal-combustion-residuals-rule.  
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impacts to groundwater. The CCR rule establishes minimum national criteria which must be met by all disposal units; the rule
additionally recognizes that different factors on a site specific basis are important for determining the best method of environmental
protection at individual disposal unit sites and thus provides technical criteria to enable flexibility where appropriate to achieve the
requirements of the rule. For example, in some cases, dewatering and leaving CCRs in place with safeguards and monitoring may
achieve the necessary environmental protections and in fact offer a significantly lower environmental footprint and cost than removal
and disposal off site.


On this page:


Questions Regarding the Relationship Between the CCR Rule and CWA NPDES Permit Requirements
Releases and the Requirement to Respond
Use of Groundwater Data Obtained Before the CCR Rule
Closure Requirements


Questions Regarding the Relationship Between the CCR Rule and CWA NPDES
Permit Requirements


How do the CCR rule and the CWA permit requirements generally work together with respect to landfills and
surface impoundments that contain CCRs?


The CCR rule is designed specifically to address releases to groundwater as well as non-groundwater releases from CCR waste
disposal units. Implementation of actions to comply with the CCR rule, such as dewatering of a CCR unit, must be done in compliance
with other applicable laws, including the Clean Water Act. Independent of the CCR rule, the CWA prohibits any point source discharge
of a pollutant to a water of the United States unless it is authorized by a National Pollutant Discharge Elimination System (NPDES)
permit under CWA section 402.


What role does dewatering of CCR units play in compliance with the CCR rule? Is a facility that seeks to


United States Environmental Protection Agency
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dewater a CCR surface impoundment required to obtain a CWA NPDES permit? How does this work and can
EPA help to ensure that NDPES permits are granted in a timely manner to allow dewatering and closure to
proceed?


Dewatering of CCR units is an important step in the process of closure of CCR units in order to comply with the CCR rule, and may
require discharge to a jurisdictional waters. If the facility will need to discharge any of the water from the surface impoundment into a
jurisdictional water, then, as required by the Clean Water Act, that facility will need an NPDES permit (or potentially a modification to
an existing permit) for that discharge.


The dewatering of a surface impoundment is a necessary first step in ensuring that the eventual closure of the unit will meet the
statutory standard under RCRA of “no reasonable probability of adverse effects on human health or the environment.” Over the
long-term the closure of the CCR unit will substantially reduce the significant health and environmental risks associated with these
units--e.g., from the potential catastrophic release, and/or contamination from leaching into groundwater, as well as into any
hydrologically connected jurisdictional waters. In the short term the point source discharge will be subject to NPDES permit
requirements under CWA section 402 which “restores and maintains the chemical, physical, and biological integrity of the Nation’s
waters.”


EPA encourages the water and waste programs in the states to work together in this area to ensure that closure of the CCR unit can
proceed in a timely fashion while at the same time ensuring that NPDES permit conditions are in place to protect the receiving
jurisdictional waters.


Can the ground water, corrective action, closure and post closure requirements under RCRA’s CCR rule be
implemented in a manner consistent with protection of surface water under the CWA? Can the closure in place
option in the CCR rule be conducted in a manner consistent with protection of surface water under the CWA?


Yes, the comprehensive requirements of the CCR rule were designed specifically to address all releases to groundwater as well as
non-groundwater releases, from CCR disposal units and the impacts of those releases on public health and the environment.


The CCR rule specifically provides a closure in place option, and anticipates that owner/operators would be able to utilize this option
in appropriate circumstances. Provided the requirements of the CCR rule as well as the CWA are met, the CCR rule’s closure in place
option can be implemented consistent with protection of groundwater and surface water resources. See the closure requirements
question below for more detail.


Does the issuance of an NPDES permit covering discharges from a CCR unit exempt the owner/operator from
any requirements under the CCR rule?


No, discharges covered by an NPDES permit are not a “solid waste” pursuant to RCRA section 1004(27). The RCRA exclusion only
applies to “industrial discharges that are point sources subject to permits,” i.e., to the discharges to jurisdictional waters, and not to any
activity, including groundwater releases or contaminant migration, that occurs prior to that point. See title 40 of the Code of Federal
Regulations (CFR) § 261.4(a)(2)("This exclusion applies only to the actual point source discharge. It does not exclude industrial
wastewaters while they are being collected, stored or treated before discharge"). For purposes of the RCRA exclusion, EPA considers
the "actual point source discharge" to be the point at which a discharge reaches the jurisdictional waters, and not in the groundwater or
otherwise prior to the jurisdictional water. Thus, the issuance of an NPDES permit for discharges from a facility’s CCR surface
impoundment would not exempt the owner/operator from any requirements under the CCR rule applicable to the disposal unit, such as
the requirements to ensure the structural stability of the unit, to clean up all releases to the aquifer, and to meet all closure standards. 


Top of Page


Releases and the Requirement to Respond


What is the scope of the requirement to respond to “releases”?


(a) Does the phrase “or immediately upon detection of a release from a CCR unit” in 40 CFR § 257.96(a) apply to both groundwater
and non-groundwater releases?


No. Section § 257.96(a) establishes two different standards for triggering corrective action, one for groundwater releases and one for
non-groundwater releases. The requirement that a facility commence corrective action “immediately upon detection of a release from a
CCR unit” applies only to non-groundwater releases. By contrast EPA interprets the regulation to require corrective action for
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groundwater releases only upon a determination that contaminants are present in amounts exceeding the groundwater protection
standards in § 257.95(h).


Note, however that the regulations include other provisions that address releases from a CCR unit. For example, the inspection
requirements for surface impoundments and landfills at §§ 257.83 and 257.84 state that if a deficiency or release is identified during an
inspection, the owner or operator must remedy the deficiency or release as soon as feasible and prepare documentation detailing the
corrective measures taken. In addition, in the requirements for control of fugitive dust at § 257.80 it states that in the annual report the
owner/operator must describe any corrective measures taken in response to citizen complaints.


(b) Is a facility required to initiate corrective action to clean up groundwater contamination, even though the concentration does not
exceed the groundwater protection standard?


No, under the CCR rule, a facility is not required to initiate corrective action to clean up groundwater contamination if the
contamination is at levels below the groundwater protection standard established in the CCR rule. As noted, EPA interprets the
regulation to require corrective action for groundwater releases only upon a determination that contaminants are present in amounts
exceeding the groundwater protection standards in § 257.95(h) (that is, a statistically significant increase over background or the
maximum contaminant level or MCL).


(c) In settlement of a portion of the lawsuit challenging the CCR rule, EPA agreed to a remand on the issue of defining which
non-groundwater releases are subject to the full corrective action process. Please provide guidance on what facilities should do in the
interim.


EPA has committed as part of a settlement agreement to revisit the question of whether the procedures to be used in cleaning up
groundwater releases should apply to all non-groundwater releases. EPA agreed that, in principle, for some non-groundwater releases,
it may not make sense to require facilities to follow the full corrective action procedures in §§ 257.96-257.98 in cleaning up or
remedying the releases, and agreed to conduct a rulemaking on that narrow issue. However, the requirement to clean up those releases
remains unaffected.


It is true, however, that as currently written, the regulations do require compliance with the full corrective action process, whether
pursuant to the obligation in section § 257.90(d) or § 257.96. Nevertheless, given the settlement, EPA would recommend that
compliance determinations focus primarily on the rapid remediation of detected non-groundwater releases, consistent with §§
257.90(d), 257.73(d)(2) and 257.83(b)(5) rather than adherence to the specific corrective action procedures in §§ 257.96-257.98.
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Use of Groundwater Data Obtained Prior to the CCR Rule


Can groundwater data that were not developed/obtained under the CCR rule (e.g., data that existed prior to
publication of the rule) trigger the groundwater release assessment and corrective action requirements under
the CCR rule (i.e., 40 CFR 257.90(d), 257.96-.98)?


If the pre-existing data and accompanying data analysis are as scientifically valid and consistent with the data and analysis required
and developed under the CCR rule and they provide equivalent confidence that the standard in § 257.96 (a) has been met, such data
would trigger the corrective action requirements in §§ 257.96-.98. Whether any pre-existing data are sufficiently credible to trigger the
§ 257.96 corrective action process will necessarily be determined on a case-by-case basis.


However, as a general matter, if a facility has any data that indicates groundwater contamination may be occurring, the facility should
be taking appropriate steps without hesitation to address the issue or potential issues shown by the data or sampling results. Such steps
could include additional well installation, sampling or analysis--for example if the data shows contamination but the facility has not
established an appropriate background level--or it could include actions to locate and address the potential source of the contamination.


Because the CCR rule was designed to be self-implementing, it contains detailed, prescriptive requirements for establishing a
groundwater monitoring system and for sampling and analyzing groundwater. For example, the data collection protocol includes
numerous criteria that specify monitoring locations, frequency, and chemical parameters. See §§ 257.91, 257.93-257.95. The data
collected are analyzed using specific statistical protocols that provide for comparison with background and Maximum Contaminant
Levels. These statistical analyses are conducted for each constituent in each monitoring well, using methodologies that meet specific
performance standards. See § 257.93(f), (g). Data that have been developed following such protocols would be considered to be
credible, scientifically valid, and suitable for determining whether or not a release has occurred requiring further action under the CCR
rule. It is EPA’s expectation that facilities will follow this exacting process and use it to determine whether and when corrective action
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is warranted.


As the regulation is currently structured, the requirement to comply with the corrective action procedures in § 257.96 is predicated on
the detection of “any constituent…at a statistically significant level exceeding the groundwater protection standard” (The groundwater
protection standard is defined in § 257.95(h) and is either the drinking water maximum contaminant level or the background level of
the contaminant). To the extent a facility has scientifically valid/credible data demonstrating that the standard in § 257.96(a) has been
met (detection of “any constituent…at a statistically significant level” above a groundwater protection standard) the rule requires them
to take action to begin assessing the situation and developing a remedy.
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Closure Requirements


What are the options and the performance standards for closure of units under the CCR rule?


Under the CCR rule, closure must be initiated upon the final receipt of waste (for example, where the unit has reached the end of its
useful life or the owner/operator has determined that the unit is no longer needed) or in response to a determination that the unit must
close “for cause” (i.e., that is the unit does not meet location standards, the unit does not meet structural stability requirements, or the
unit is an unlined surface impoundment that is contaminating groundwater). Moreover, all units must prepare closure and post closure
care plans by October 17, 2016, and post them to the facility’s CCR web site by November 16, 2016.


The CCR rule establishes two options for closure: clean closure or closure with waste in place. The regulations also establish
performance standards for each option that must be met.The two standards are described below:


(a) Section 257.102(c) sets out the “clean closure” requirements and states that: an owner or operator may elect to close a CCR unit by
removing and decontaminating all areas affected by releases from the CCR unit. CCR removal and decontamination of the CCR unit
are complete when constituent concentrations throughout the CCR unit and any areas affected by releases from the CCR unit have been
removed and groundwater monitoring concentrations do not exceed the groundwater protection standard established pursuant to §
257.95 (h) for constituents listed in appendix IV to this part.


If a facility “clean closes” a unit, that unit is not subject to post-closure care (that is continued GW monitoring or corrective action) as
the site essentially has been “cleaned up.”


(b) Section 257.102(d) sets out the requirements/performance standards for closure with waste in place.


i. Paragraph (d)(1) - Must ensure that the CCR unit is closed in a manner that at a minimum will “control, minimize, or eliminate to the
maximum extent feasible, post-closure infiltration of liquids into the waste and releases of CCR, leachate, or contaminated run-off to
the ground or surface waters or to the atmosphere; preclude the probability of future impoundment of water, sediment, or slurry;
include measures that provide for slope stability; minimize the need for future maintenance; and be completed in the shortest amount
of time consistent with recognized and generally accepted good engineering practices” (emphasis added).


ii. Paragraph (d)(2) - Drainage and stabilization of CCR surface impoundments – before installing a final cover system, free liquids
must be eliminated by removing liquid wastes or solidifying the remaining waste and waste residues and remaining wastes must be
stabilized sufficient to support the final cover system.


iii. Paragraph (d)(3) - Sets out requirements for the final cover system.


In order to close a unit with waste in place, the facility must meet all of the performance standards in § 257.102(d). If the facility is
unable to meet the performance standards for closure with waste in place for a particular unit, it must clean close the unit. Whether any
particular unit or facility can meet the performance standards for closure with waste in place is a site-specific determination that will
depend on a number of factual and engineering considerations, such as the hydrogeology of the site, the engineering of the unit, and the
kinds of engineering measures available. For example, if a small corner of a unit is submerged in the underlying aquifer, a facility
might be able to meet the performance standard for closure with waste in place for the majority of the unit, by “clean closing” the
submerged portion of the unit, and installing the necessary engineering measures to ensure that the rest of the unit meets the
performance standards in § 257.102(d).


Overall, dewatering and leaving CCRs in place may offer important environmental safeguards and monitoring. Closure with waste in
place may help avoid sizable transportation related impacts by eliminating the significant truck traffic that would accompany off site
movement of CCRs. In addition, this option may also allow owners and operators to clean close some units while consolidating all the
CCRs in a single on-site unit. On-site CCR consolidation can provide for greater land use options and flexibility. Closure with waste in
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place may allow owners and operators to focus their long term monitoring, care and cleanup obligations on a single unit rather than
many units.
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Contact Us to ask a question, provide feedback, or report a problem.
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From: Newman, Alan
To: Lamberth, Larry; Annicella, Alan
Subject: FW: Bull Run Fossil Plant groundwater contamination [WARNING: SPF validation failed]
Date: Thursday, January 19, 2017 2:53:00 PM
Attachments: 20170110_Letter re Bull Run Groundwater Data.pdf

FYI
 

From: Abel Russ [mailto:aruss@environmentalintegrity.org] 
Sent: Tuesday, January 10, 2017 5:32 PM
To: Bob.Martineau@tn.gov; Chuck.Head@tn.gov
Cc: Sheri.Meghreblian@tn.gov; Pat.Flood@tn.gov; Jenny.Howard@tn.gov; Joseph.Sanders@tn.gov;
Celeste, Laurel <celeste.laurel@epa.gov>; Johnson, Barnes <Johnson.Barnes@epa.gov>;
farmer.paul@epa.gov; Zapata, Cesar <Zapata.Cesar@epa.gov>; Newman, Alan
<Newman.Alan@epa.gov>; agarcia@selctn.org; angela@cleanenergy.org; shelby@tcwn.org;
onyxfarm@bellsouth.net; levans@earthjustice.org
Subject: Bull Run Fossil Plant groundwater contamination [WARNING: SPF validation failed]
 
Dear Commissioner Martineau and Mr. Head:
 
Please see the attached letter regarding our analysis of ongoing groundwater contamination at the
Bull Run Fossil Plant. We hope this information will be useful as you consider TVA’s compliance with
your Executive Order OGC15-0177 and state and federal law.
 
Feel free to reach out to me if you have any questions.
 
Sincerely,
 
Abel Russ
Attorney
Environmental Integrity Project
1000 Vermont Avenue NW, Suite 1100
Washington, DC 20005
(802) 482-5379
aruss@environmentalintegrity.org
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January 10, 2017 


 


Robert J. Martineau, Jr.  


Commissioner  


Tennessee Department of Environment and Conservation  


William Snodgrass Tower  


312 Rosa L. Parks Avenue, 2nd Floor  


Nashville, Tennessee 37243  


 


Chuck Head 


Senior Advisor, TDEC Division of Solid Waste  


 


Via email to Bob.Martineau@tn.gov and Chuck.Head@tn.gov 


  


 Re:  Groundwater contamination at Bull Run Fossil Plant 


 


Dear Commissioner Martineau and Mr. Head: 


The undersigned groups write to bring your attention to recent evidence of ongoing and 


increasingly severe groundwater contamination at the Bull Run Fossil Plant. The Environmental 


Integrity Project has previously documented the evidence of coal ash contamination at TVA coal 


plants in detail.
1
 This letter specifically focuses on recent data from two disposal areas at Bull 


Run.  


Coal ash disposal at the Bull Run plant has unquestionably contaminated the groundwater. 


Monitoring data show contamination at the Dry Fly Ash Stack, or DFAS, and at the Gypsum 


Disposal Area, or GDA.
2
 In both cases the contamination bears all of the hallmarks of coal ash, 


and in both cases the groundwater is now hazardous to human health. Evidence from at least one 


well at each disposal area shows groundwater quality deteriorating over the past few years. As 


we demonstrate below, the extent and severity of contamination means that TVA is currently in 


violation of the federal coal ash rule because it has not commenced corrective action. TVA is 


                                                           
1
 Environmental Integrity Project, TVA’s Toxic Legacy: Groundwater Contaminated by Tennessee Valley Authority 


Coal Ash (Nov. 2013), attached hereto as Attachment A (hereinafter “EIP Report”). 
2
 Although this letter is focused on the DFAS and the GDA, we note that there is additional evidence of coal ash 


contamination in the voluntary monitoring data from the Bull Run ash pond area. 
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also subject to corrective action requirements of a recent TDEC enforcement order and other 


state requirements. As both TDEC
3
 and the undersigned groups


4
 have observed, much of the coal 


ash at Bull Run is buried beneath the water table and saturated with groundwater. In this state, it 


will continue to leach pollutants into the groundwater until it is removed. When TVA does 


commence corrective action, it will have to remove all coal ash from groundwater-saturated 


areas.  


TVA continues to brazenly deny the plain facts and to ignore the data that are most relevant for 


assessing the effects of coal ash. We encourage TDEC to hold TVA accountable, to require 


corrective action, and to prohibit TVA from leaving coal ash buried in groundwater at Bull Run.  


1. Legal background 


The Dry Fly Ash Stack (DFAS) and the Gypsum Disposal Area (GDA) are currently subject to at 


least three overlapping sets of legal requirements – the federal coal ash rule, state solid waste 


law, and a recent TDEC enforcement order. All three are discussed below. 


The Dry Fly Ash Stack (DFAS) and the Gypsum Disposal Area (GDA) are subject to the federal 


coal ash rule.
5
 TVA may not agree,


6
 but the DFAS is still an active landfill,


7
 and the GDA is both 


an active landfill under state law (as it is being regulated by TDEC with an active landfill permit) 


and an inactive surface impoundment.
8
 Federal law requires groundwater monitoring at these 


coal ash disposal areas,
9
 and where monitoring reveals contamination, the law requires corrective 


action.
10


  


                                                           
3
 Letter from Chuck Head, TDEC, to Paul Pearman, TVA, re: TVA Bull Run Fossil Plant Environmental 


Investigation Plan, at page 3 (Sep. 13, 2016) (noting that at the GDA, “waste is probably submerged in groundwater 


at the lower levels of the fill.”).   
4
 Letter from Amanda Garcia, Southern Environmental Law Center, to Ashley Farless, TVA, re: TVA’s Obligation 


to Prepare a Supplemental Environmental Impact Statement (May 23, 2016); see also Letter from Mark Quarles to 


Ashley Farless, TVA, Re; Supplemental Comments Regarding the Draft Environmental Impact Statement (Bull Run 


Ash Pond closure), pages 7-8 (May 20, 2016). 
5
 40 C.F.R. § 257, Subpart D. 


6
 See, e.g., TVA, Bull Run Coal Combustion Residuals, https://www.tva.gov/Environment/Environmental-


Stewardship/Coal-Combustion-Residuals/Bull-Run (omitting the DFAS and the GDA from areas that TVA believes 


to be subject to the coal ash rule). 
7
 The DFAS is still being regulated by TDEC with an active landfill permit, Phase II of the original landfill has not 


been closed or capped and may still be receiving ash, and the “expansion” of the landfill is still receiving ash, which 


means that the landfill as a whole is still active for purposes of the coal ash rule. 40 C.F.R. § 257.53 (definition of 


existing CCR landfill).  
8
 See letter from Amanda Garcia, Southern Environmental Law Center, to Robert Martineau, TDEC Commissioner, 


re: TVA’s Noncompliance with Federal Coal Ash Rule and State Law, pages 4 – 5 (Dec. 21, 2016) (showing that 


impoundments such as the Bull Run GDA that contain groundwater-saturated ash are inactive surface 


impoundments for purposes of the coal ash rule because they continue to impound ash and liquids); 40 CFR § 


257.53 (definitions of “CCR surface impoundment” and “inactive CCR surface impoundment”).  
9
 40 C.F.R. § 257.90 – 257.95. 


10
 40 C.F.R. § 257.96 – 257.98. 
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The monitoring requirements in the rule follow a typical schedule that begins with detection 


monitoring and then, if detection monitoring constituents (listed in Appendix III
11


 to the coal ash 


rule) exceed background levels, assessment monitoring. If assessment monitoring constituents 


(listed in Appendix IV
12


 to the rule) are found to significantly exceed groundwater protection 


standards, then the rule requires corrective action. Although the rule formally proceeds in stages 


for new monitoring networks, EPA has made clear that an existing groundwater monitoring 


network can support an immediate corrective action requirement: 


If the pre-existing data and accompanying data analysis are as scientifically valid 


and consistent with the data and analysis required and developed under the CCR 


rule and they provide equivalent confidence that the standard in § 257.96 (a) has 


been met, such data would trigger the corrective action requirements in §§ 


257.96-.98 … [A] s a general matter, if a facility has any data that indicates 


groundwater contamination may be occurring, the facility should be taking 


appropriate steps without hesitation to address the issue or potential issues shown 


by the data or sampling results.
13


 


As we discuss in detail below, the existing groundwater quality database clearly shows 


exceedances for Appendix III detection monitoring constituents, and exceedances for Appendix 


IV assessment monitoring constituents, and TVA should therefore be undertaking corrective 


action. 


As a matter of state law, many of the constituents known to be indicators of coal ash, including 


many of the coal ash rule monitoring constituents, are not regulated with generic statewide 


groundwater protection standards. However TDEC has the legal authority – and responsibility – 


to establish site-specific groundwater protection standards. Tennessee regulations explicitly state 


that TDEC should expand the list of monitoring parameters when TDEC knows that there are 


indicators of the waste being regulated.  According to Tenn. Comp. R. & Regs. 0400-11-01-.04: 


The Commissioner may establish an alternative list of inorganic indicator 


parameters for a SWLF unit, in lieu of some or all of the heavy metals 


(constituents 1-17 in Appendix I to this rule), if the alternative parameters provide 


                                                           
11


 40 C.F.R. Part 257, Appendix III. Detection monitoring constituents include boron, calcium, chloride, fluoride, 


pH, sulfate, and Total Dissolved Solids (TDS). 
12


 40 C.F.R. Part 257, Appendix IV. Assessment monitoring constituents include antimony, arsenic, barium, 


beryllium, cadmium, chromium, cobalt, fluoride, lead, lithium, mercury, molybdenum, selenium, thallium, and two 


isotopes of radium. 
13


 U.S. EPA, Relationship Between the Resource Conservation and Recovery Act’s Coal Combustion Residuals 


Rule and the Clean Water Act's National Pollutant Discharge Elimination System Permit Requirements: Use of 


Groundwater Data Obtained Prior to the CCR Rule, https://www.epa.gov/coalash/relationship-between-resource-


conservation-and-recovery-acts-coal-combustion-residuals-rule, and attached hereto as Attachment B. 
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a reliable indication of inorganic releases from the SWLF unit to the ground 


water.
14


    


TVA, like EPA, has acknowledged that several pollutants on the coal ash rule monitoring lists 


are useful indicators of coal ash contamination.
15


 In fact, TVA has requested, and TDEC has 


approved, changes to the permits for the GDA and DFAS adding monitoring for coal ash rule 


constituents. Given the formal monitoring now underway, TDEC must have some standard by 


which to evaluate the monitoring data. TDEC has, in the past, used site-specific groundwater 


protection standards at Bull Run for some of these constituents (e.g., cobalt), basing the 


standards on EPA Regional Screening Levels and upgradient groundwater quality data.
16


  


The Bull Run ash disposal areas are currently in assessment monitoring under state law.
17


 If 


TDEC were to establish and enforce site-specific standards for all coal ash monitoring 


constituents as a matter of state law, then TVA would be required to undertake corrective action 


as a matter of state law
18


 (in addition to its independent obligation under federal law, as 


discussed above). 


Finally, TDEC is currently enforcing Commissioner’s Order OGC15-0177, which applies to “all 


areas where CCR disposal has occurred” at Bull Run and other TVA coal plants.
19


 Among other 


things, the Order requires TVA to “discuss and provide information about … detection of CCR 


constituents listed in Appendix III and Appendix IV for the CCR rule.”
20


 To the best of our 


knowledge, TVA has sampled for, but has not otherwise discussed, the concentrations of key 


coal ash pollutants in groundwater at or near the GDA and DFAS.
21


 This letter provides a brief 


analysis of the relevant data.  


                                                           
14


 This Class I landfill rule applies to Class II landfills per Tenn. Comp. R. & Regs. 0400-11-01-.04(7)(b).  


(“Class II disposal facilities must meet the same ground water protection/monitoring standards for Class I 


facilities [with listed exceptions].”). See also Tenn. Comp. R. & Regs. 0400-11-01-.04(7)(b)(5). 
15


 See, e.g., TVA, Colbert Fossil Plant Groundwater Assessment, 51 (Oct. 1994) (stating that “pH, sulfate, and TDS 


are considered to be indicators of coal ash leachate in groundwater” and that aluminum, manganese and iron can be 


associated with ash leachate); id. at 52 (stating that boron, molybdenum, and strontium are often considered to be 


indicators of ash leachate); TVA, Groundwater Monitoring Report – Allen Fossil Plant, at 2 (Aug. 22, 2008) 


(identifying arsenic, boron, and sulfate as “ash leachate indicators”).  
16


 See, e.g., EIP report, Attachment A, pages 37 – 38.  
17


 See, e.g., Letter from Sam Hixson, TVA, to Patrick Mulligan, TDEC, transmitting Bull Run Fossil Plant Dry Fly 


Ash Landfill Groundwater Assessment Monitoring Report, May 2016 resample (Aug. 2, 2016); Letter from Sam 


Hixson, TVA, to Patrick Mulligan, TDEC, transmitting TVA Bull Run Fossil Plant Gypsum/Coal-Ash Landfill 


Groundwater Assessment Monitoring Report May/June Resample (July 27, 2016). 
18


 See, e.g.,Tenn. Comp. R. & Regs. 0400-11-01-.04(7)(a)7 – (7)(a)9 (corrective action requirements for Class I 


landfills); Tenn. Comp. R. & Regs. 0400-11-01-.04(7)(b) (applying Class I corrective action requirements to Class II 


landfills). 
19


 TDEC, Commissioner’s Order OGC15-0177, page 4 (Aug. 6, 2015). 
20


 Id. at 5. 
21


 For example, in the August 2016 Groundwater Monitoring Report for the DFAS, TVA simply stated that 


“[c]oncentrations of the detected constituents were all below GWPS and applicable promulgated MCLs or were non-


detectable.” This ignores the pollutants that have no state GWPS or federal MCLs, including boron, cobalt, sulfate, 


lithium, and molybdenum, the pollutants discussed in this letter. August 2, 2016 Hixson letter, supra note 17, at 10. 
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The TDEC Order also requires TVA to remediate contaminated groundwater.
22


 So far, TVA has 


not provided a transparent characterization of the extent of contamination that will have to be 


remediated. Even if TDEC were to take the position that the DFAS and GDA are not subject to 


the federal coal ash rule, the monitoring framework laid out in that rule, including the list of 


indicator pollutants and procedures for establishing groundwater protection standards, provide 


TDEC with a template for enforcing its own Order.  


The data discussed below show the scale of contamination at both the DFAS and the GDA, and 


also the trend – it is currently getting worse.   


2. Groundwater data and health guidelines 


This letter focuses on three “detection monitoring” pollutants from Appendix III of the federal 


rule: boron, sulfate, and Total Dissolved Solids (TDS). Boron and sulfate, in particular, have 


been identified by EPA as uniquely valuable indicators. The Agency notes that they are “the 


most prevalent contaminants identified” among the contaminants regulated with Secondary 


Maximum Contaminant Levels, and explains that “[t]he high mobility of boron and sulfate 


explains the prevalence of these constituents in damage cases that are associated with 


groundwater impacts.”
23


  


It is important to note that these are not merely indicators – boron and sulfate also present 


significant health risks. Boron, in particular, was a leading driver of coal ash risks in the coal ash 


rule risk assessment. Specifically, EPA identified nine pollutants posing unacceptable risks to 


either human health or the environment.
24


 Boron, which is associated with developmental and 


reproductive toxicity,
25


 was one of the nine, and it was notably the only pollutant that posed risks 


to both human health and the environment.
26


 The detection monitoring data alone would 


therefore show evidence of unsafe drinking water. 


This letter also focuses on three “assessment monitoring” pollutants from Appendix IV of the 


federal rule: cobalt, lithium, and molybdenum. All three were among the list of nine risk drivers 


in EPA’s risk assessment,
27


 and all three present serious risks to human health, either through 


exposure to onsite groundwater, or through exposure to downstream surface water contaminated 


by groundwater from Bull Run. 


                                                           
22


 TDEC Order at 7. 
23


 80 Fed. Reg. 21456. 
24


 Id. at 21451 (“Risks to residential receptors were identified primarily from exposures to arsenic, lithium, and 


molybdenum . . . but additional risks from boron, cadmium, cobalt, fluoride, mercury and thallium were identified 


for specific subsets of national waste disposal practices”); .S. EPA, Human and Ecological Risk Assessment of Coal 


Combustion Residuals, EPA-HQ-RCRA-2009-0640-11993, Table 5-5 (Dec. 2014). 
25


 See, e.g., U.S. EPA, Toxicological Review of Boron and Compounds (June 2004); Agency for Toxic Substances 


and Disease Registry, Toxicological Profile for Boron (November 2010). 
26


Id. 
27


 Id.; 80 Fed. Reg. 21451. 
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Health effects of, and EPA guidelines for, each pollutant are discussed in more detail in the 


attached EIP report.
28


 The health guidelines shown in this letter are EPA drinking water 


advisories
29


 (for boron, molybdenum, and sulfate) or EPA Regional Screening Levels
30


 (for 


cobalt and lithium). The data for this report were obtained from TVA through Freedom of 


Information Act (FOIA) requests. To the best of our knowledge, all data come from groundwater 


monitoring reports that were also sent to TDEC. 


The remainder of the letter discusses groundwater quality data from the DFAS and the GDA 


separately. 


3.  Dry Fly Ash Stack 


TVA has recently been undertaking additional monitoring at the Dry Fly Ash Stack (DFAS) due 


to “statistical exceedances” for arsenic at well F45R.
31


 TVA argues that there are “no discernable 


upward trends for any constituent” at the site, and that the arsenic exceedances are “not 


indicative of a release from the landfill.”
32


  Both statements are false.  


As shown in Figure 3-1 and Table 3-1 below, boron, chloride, molybdenum, sulfate, and TDS – 


all coal ash indicators – have clearly been increasing in well F45R since 2008. 


  


                                                           
28


 EIP report, Attachment A, pages 17 – 22, 158 – 161.. 
29


 U.S. EPA, 2012 Edition of the Drinking Water Standards and Advisories ,  


EPA 822-S-12-001 (Apr., 2012). 
30


 U.S. EPA, Regional Screening Levels, https://www.epa.gov/sites/production/files/2016-


06/documents/master_sl_table_run_may2016.pdf (May, 2016). 
31


 See, e.g., Letter from Sam Hixson, TVA, to Patrick Mulligan, TDEC, transmitting Bull Run Fossil Plant Dry Fly 


Ash Landfill Groundwater Assessment Monitoring Report, May 2016 resample (Aug. 2, 2016).  
32


 Id. 



https://www.epa.gov/sites/production/files/2016-06/documents/master_sl_table_run_may2016.pdf

https://www.epa.gov/sites/production/files/2016-06/documents/master_sl_table_run_may2016.pdf
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Figure 3-1: Selected coal ash pollutants at Bull Run well F45R, shown relative to pollutant-


specific means over the 2008-2016 time period.  


 


Table 3-1: Selected coal ash indicator pollutants at Bull Run well 45R. 


All concentrations in 


mg/L 


Mean concentration, 


2008-2009 


Mean concentration, 


2016 


Safe drinking water 


guideline 


Boron 14.0 19.7 3 


Chloride 8.6 9.7 - 


Molybdenum 0.046 0.193 0.040 


Sulfate 1,525 2,275 500 


TDS 2,937 3,302 - 
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In short, many pollutants have been increasing at the DFAS, despite TVA’s statements to the 


contrary. 


As for the idea that the arsenic exceedances are unrelated to coal ash, it is important to note that 


the groundwater, particularly in well F45R, shows all of the hallmarks of coal ash contamination. 


Figures 3-2 and 3-3, and Table 3-2, show that wells F45R, G, and J all show concentrations of 


boron, sulfate and/or TDS that exceed background by large margins.
33


 This tells us three things: 


 First, the groundwater at the DFAS exceeds background concentration of detection 


monitoring constituents, which means that the DFAS should be undergoing federal 


assessment monitoring. As discussed below, assessment monitoring would also show 


exceedances, which means that TVA should be undertaking corrective action at the 


DFAS. 


 Second, the clear evidence of coal ash contamination indicates that the arsenic 


exceedances are also likely related to coal ash. 


 Finally, the boron and sulfate data show that the water is unsafe to drink. Boron 


concentrations in well F45R are more five times higher than the Child Health Advisory, 


and sulfate concentrations are more than three times higher than the Drinking Water 


Advisory. Unless TVA undertakes corrective action, this groundwater aquifer will 


continue to be unsafe indefinitely. The health risks are particularly pronounced here 


because there are multiple residential wells and municipal water intakes within one mile 


of the DFAS.
34


 


  


                                                           
33


 Although we did not conduct a statistical analysis, we note that the minimum concentration in downgradient wells 


frequently exceeds the maximum concentration in upgradient wells. In this case, any statistical analysis would show 


a significant difference between the downgradient and upgradient wells. 
34


 See, e.g., Letter from Chuck Head, TDEC, to Paul Pearman, TVA, re: TVA Bull Run Fossil Plant Environmental 


Investigation Plan, at page 2 (Sep. 13, 2016); TVA, Part II Permit Application and Hydrogeologic Site Investigation 


for “CCP Proposed Landfill” at Bull Run, Appendix A (June 12, 2015) (showing multiple residential wells and a 


municipal drinking water intake within one mile of the DFAS). 
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Figure 3-2: Boron contamination at the Bull Run Dry Fly Ash Stack (mg/L). The red line 


depicts the EPA Child Health Advisory for boron (3 mg/L). 


  


Figure 3-3: Sulfate contamination at the Bull Run Dry Fly Ash Stack (mg/L). The red line 


depicts the EPA Drinking Water Advisory for sulfate (500 mg/L). 
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Table 3-2: Detection monitoring constituents at the Bull Run Dry Fly Ash Stack, 2008-2016.
35


 


Well Boron:  


Mean (range), mg/L 


Sulfate:  


Mean (range), mg/L 


TDS: 


Mean (range), mg/L 


I (upgradient) (<0.05 – <0.2) 3 (<5 – 5) 307 (280 – 337) 


F45R 17.15 (12.00 – 21.50) 1,914 (800 – 2,330) 3,202 (2,600 – 3,500) 


G 0.79 (<0.05 – 3.30) 163 (34 – 520) 449 (230 – 1,000) 


J 1.17 (<0.20 – 2.01) 439 (290 – 1,070) 764 (320 – 967) 


Health guideline 3.00 500 - 


 


Table 3-3 shows that “assessment monitoring” for the DFAS would trigger corrective action. For 


lithium and molybdenum, which do not have Maximum Contaminant Levels, the groundwater 


protection standards under the federal rule would be their background concentrations.
36


  


Table 3-3: Assessment monitoring constituents at the Bull Run Dry Fly Ash Stack, 2008-2016.
37


 


Well Lithium:  


Mean (range), ug/L
38


 


Molybdenum: 


Mean (range), ug/L 


I (upgradient) (<50) (<2 - <50) 


F45R 8,220 (7,685 – 9,275) 122 (21 – 206) 


G (<50) 21 (<2 – 100) 


J (<50) (<2 – <50) 


Health guideline 40 40 


 


Again, these data tell us three things: 


 First, there is no question that lithium and molybdenum concentrations are statistically 


higher in well F45R than they are in upgradient well I. The federal coal ash rule requires 


corrective action in this case. 


 Second, these results confirm that the groundwater has been contaminated by coal ash. 


The statistical arsenic exceedances seen by TVA are almost certainly due to coal ash. 


 Finally, the lithium and molybdenum concentrations exceed safe levels by large margins. 


The regional screening level for lithium is 40 ug/L. The groundwater in well F45R is 


more than 200 times higher than the safe level. 


                                                           
35


 For purposes of averaging, nondetects were treated as being present at one-half of the reported detection limit. 
36


 40 C.F.R. § 257.95(h)(2). 
37


 For purposes of averaging, nondetects were treated as being present at one-half of the reported detection limit. 
38


 TVA only started measuring lithium in 2016. 
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In sum, the Dry Fly Ash Stack is currently contaminating groundwater in violation of federal 


law, making the groundwater hazardous to human health. TDEC must not allow TVA to persist 


in the fiction that there is nothing wrong with this landfill. Instead, TVA must be required to 


undertake corrective action to restore groundwater quality. 


4. Gypsum Disposal Area.  


As with the DFAS, TVA has recently been undertaking additional monitoring at the Gypsum 


Disposal Area (GDA) and has found “statistical exceedances” for arsenic, cobalt, and selenium, 


in this case in wells 47, 48 and 49.
39


 As with the DFAS, TVA attempts to downplay the evidence 


of contamination, attributing high levels of coal ash pollutants to natural sources and stating that 


there are “no upward trends” in the data.
40


 In fact, the evidence of contamination is quite serious. 


To begin with, well 49 shows very clear, dramatic increases in many coal ash pollutants over the 


past eight years. Figure 4-1 and Table 4-1 below show increasing concentrations of boron, 


chloride, cobalt, sulfate, and TDS. Boron, cobalt, and sulfate have increased more than five-fold 


and now exceed safe drinking water guidelines by wide margins. 


  


                                                           
39


 See, e.g., Letter from Sam Hixson, TVA, to Patrick Mulligan, TDEC, transmitting TVA Bull Run Fossil Plant 


Gypsum/Coal-Ash Landfill Groundwater Assessment Monitoring Report May/June Resample (July 27, 2016).  
40


 See, e.g., TVA, Bull Run Fossil Plant Gypsum/Coal-Ash Landfill Groundwater Assessment Monitoring Report – 


February 2016, at 12 (Apr. 27, 2016). 
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Figure 4-1: Selected coal ash pollutants at Bull Run well 49, shown relative to pollutant-specific 


means over the 2008-2016 time period.  


 


 


Table 4-1: Selected coal ash indicator pollutants at Bull Run well 49 


All concentrations in 


mg/L 


Mean concentration, 


2008-2009 


Mean concentration, 


2016 


Health guideline 


Boron 2.1 13.7 3 


Chloride 3.3 717 - 


Cobalt 0.002 0.014 0.006 


Sulfate 233 1,293 500 


TDS 486 3,397 - 
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The data for detection monitoring constituents at the Gypsum Disposal Area show all of the 


hallmarks of coal ash contamination. Figures 4-2 and 4-3, and Table 4-2, show that all 


downgradient wells have concentrations of boron, sulfate and/or TDS that exceed background, 


typically by large margins.
41


 This tells us three things: 


 First, the groundwater at the GDA exceeds background concentration of detection 


monitoring constituents, which means that the GDA should be undergoing federal 


assessment monitoring. As discussed below, assessment monitoring would also show 


exceedances, which means that TVA should be undertaking corrective action at the GDA. 


 Second, the clear evidence of coal ash contamination indicates that the arsenic, cobalt, 


and selenium exceedances are also related to coal ash. 


 Finally, the boron and sulfate data show that the water is unsafe to drink. Unless TVA 


undertakes corrective action, this groundwater aquifer will continue to be unsafe 


indefinitely. 


Corrective action and remediation at the GDA will necessarily entail removal of the coal ash, 


also known as “clean closure.”
42


 Because the ash in this area is partially submerged in 


groundwater, anything short of removal will fail to interrupt recent trends: Leaching will 


continue, and will continue to get worse. The only way to restore groundwater quality is to 


remove the source of contamination. 


  


                                                           
41


 Although we did not conduct a statistical analysis, we note that the minimum concentration in downgradient wells 


frequently exceeds the maximum concentration in upgradient wells. In this case, any statistical analysis would show 


a significant difference between the downgradient and upgradient wells. 
42


 See, e.g., 40 C.F.R. § 257.102(c) (requirement for closure by removal of [coal ash] under the federal coal ash 


rule). 
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Figure 4-2: Boron contamination at the Bull Run Gypsum Disposal Area (mg/L). The red line 


depicts the EPA Child Health Advisory for boron (3 mg/L). 


  


Figure 4-3: Sulfate contamination at the Bull Run Gypsum Disposal Area (mg/L). The red line 


depicts the EPA Drinking Water Advisory for sulfate (500 mg/L). 
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Table 4-2: Detection monitoring constituents at the Bull Run Gypsum Disposal Area, 2008-


2016.
43


 


Well Boron:  


Mean (range), mg/L 


Sulfate:  


Mean (range), mg/L 


TDS: 


Mean (range), mg/L 


BRF-1 (upgradient) (<0.05 – <0.2) 7 (<1 – 17) 230 (182 – 262) 


BRF-47 1.99 (1.56 – 2.60) 821 (580 – 1,000) 1,351 (1,000 – 1,500) 


BRF-48 1.78 (1.12 – 2.11) 1,585 (1,275 – 1,800) 2,364 (1,905 – 2,600) 


BRF-49 5.31 (1.80 – 17.50) 680 (220 – 1,400) 1,600 (250 – 3,530) 


BRF-50 (<0.5 – <1.0) 34 (21 – 55) 571 (310 – 685) 


Health guideline 3.00 500 na 


 


Table 4-3 shows that “assessment monitoring” for the Gypsum Disposal Area would trigger 


corrective action. For lithium and molybdenum, which do not have Maximum Contaminant 


Levels, the groundwater protection standards under the federal rule would be their background 


concentrations.
44


  


Table 4-3: Assessment monitoring constituents at the Bull Run Dry Gypsum Disposal Area, 


2008-2016.
45


 


Well Lithium:  


Mean (range), ug/L
46


 


Molybdenum: 


Mean (range), ug/L 


BRF-1 (upgradient) (<50) <2 - 6 


BRF-47 392 (337 – 480) 45 (22 – 67) 


BRF-48 153 (139 – 163) (<2 – 6) 


BRF-49 504 (423 – 624) 488 (272 – 700) 


BRF-50 (<50) (<2 – 6) 


Health guideline 40 40 


 


Again, these data tell us three things: 


 First, there is no question that lithium and molybdenum concentrations are statistically 


higher in downgradient groundwater than they are in upgradient well BRF-1. The federal 


coal ash rule requires corrective action in this case. 


                                                           
43


 For purposes of averaging, nondetects were treated as being present at one-half of the reported detection limit. 
44


 40 C.F.R. § 257.95(h)(2). 
45


 For purposes of averaging, nondetects were treated as being present at one-half of the reported detection limit. 
46


 TVA only started measuring lithium in 2016. 
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 Second, these results confirm that the groundwater has been contaminated by coal ash. 
TDEC should presume that the statistical exceedances for other coal ash pollutants 
(arsenic, cobalt, and selenium) are also due to coal ash. 


 Finally, the lithium and molybdenum concentrations exceed safe levels by large margins. 
At well 49, for example, both lithium and molybdenum are more than 10 times higher 
than their respective health guidelines. 


In sum, the Gypsum Disposal Area is currently contaminating groundwater in violation of 
federal law, making the groundwater hazardous to human health. As with the Dry Fly Ash Stack, 
TVA must be required to undertake corrective action to restore groundwater quality. 


5. Conclusion 


Although TVA continues to insist that there is no coal ash-related groundwater contamination at 
Bull Run, the facts plainly show otherwise. Recent groundwater monitoring reports reveal that at 
both the Dry Fly Ash Stack and the Gypsum Disposal Area, the groundwater has high 
concentrations of coal ash pollutants, is hazardous to human health, and is getting worse. Absent 
meaningful corrective action, including excavation and removal of coal ash, the situation will not 
improve, and may deteriorate further. We strongly urge TDEC to require TVA to properly close 
the Gypsum Disposal Area and to remediate both the GDA and the Dry Fly Ash Stack as soon as 
possible. 


 Sincerely,
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About the Environmental Integrity Project  
The Environmental Integrity Project (EIP) is a nonpartisan, nonprofit organization dedicated to the 
enforcement of the nation’s anti-pollution laws and to the prevention of political interference with 
those laws.  EIP provides objective analysis of how the failure to enforce or implement environmental 
laws increases pollution and harms public health, and helps local communities obtain the protection of 
environmental laws.  
 
Data Limitations  
EIP based its analysis of groundwater quality on publicly available data retrieved from the Tennessee 
Valley Authority through Freedom of Information Act Requests.  The amount of information available, 
and the date of the most recent information available, varies by site.  The range of dates for which we 
had information on file is described in each site-specific section of the report.  EIP is committed to 
ensuring that the data we present are as accurate as possible.  We will correct any errors that are 
verifiable.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Questions and comments can be directed to Abel Russ at aruss@environmentalintegrity.org 
 
 
 
 
 


Environmental Integrity Project – DC Office 
1000 Vermont Avenue NW, Suite 1100 


Washington, DC 20005 
 


Phone (202) 296-8800 • Fax (202) 296-8822  
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Executive Summary  


 


The billion-gallon spill at the Tennessee Valley Authority’s (TVA’s) Kingston plant in 2008 


reminded us that unregulated and poorly maintained coal ash ponds are an invitation to 


disaster.  Although less visible, contamination below the surface of TVA’s power plants may be 


the more serious, long-lasting legacy from decades of mismanagement.  Based on a review of 


documents obtained through Freedom of Information Act requests, this report shows that 


TVA’s ponds and landfills have contaminated groundwater under and around all eleven of the 


utility’s fleet of coal-fired power plants.   


The impacted groundwater is now unsafe for human consumption.  The polluted groundwater 


is also draining into nearby rivers and streams, presenting a long-term environmental threat.  


The evidence of contamination is substantial, but it understates the damage due to gaps in data 


collection and because TVA stopped monitoring at some sites after initial results indicated high 


levels of contamination.  No cleanup plans are in place at these sites, as state oversight is 


minimal and EPA has yet to set federal standards to guide the monitoring and cleanup of 


groundwater at coal ash sites.  TVA needs a comprehensive, system-wide plan to strengthen its 


groundwater monitoring network and remediate the toxic legacy that coal ash disposal has 


created.   


 


CONTAMINATION: WIDESPREAD AND PERSISTENT 


Table ES-1 highlights the pollutants that exceed health-based guidelines in wells likely to be 


affected by coal ash, and peak levels measured over the past five years.  Some of the spikes are 


sky-high – peak concentrations of arsenic in one TVA monitoring well were nearly eight times 


above the Safe Drinking Water Act standard, while manganese concentrations in another were 


700 times above the health advisory for lifetime exposure.  Table ES-1 also shows that the 


contamination is widespread.  Arsenic has exceeded the federal drinking water standard in 17 


downgradient wells.  Boron, cobalt and sulfate have each exceeded health-based guidelines in 


30 or more downgradient TVA wells, while manganese has exceeded its guideline in 56 wells.   


The contamination is also persistent.  Table ES-2 summarizes a subset of wells where average 


concentrations of several coal ash pollutants exceeded federal health-based over the past five 


years.  Table ES-2 highlights the following pollutants: 


Arsenic has been linked to cancers of the skin, bladder, kidneys and other organs.  


Average concentrations exceeded the Safe Drinking Water Act Maximum Contaminant 


Level (MCL) of 10 micrograms per liter at five TVA plants: Allen, Bull Run, Colbert, 
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Cumberland Paradise, and John Sevier.   Three wells at the Colbert plant in Alabama had 


average arsenic concentrations of 48-69 ug/L, roughly five times the federal MCL.  Wells 


at the Allen and Bull Run plants in Tennessee were roughly three times the MCL. 


Boron may harm developing fetuses or contribute to testicular atrophy in male children, 


which is why EPA’s Health Advisory recommends a daily limit of no more than 3.0 


milligrams per liter of drinking water for young children.  Average boron concentrations 


have exceeded EPA’s recommended limit in thirty-two monitoring wells at nine TVA 


plants.  Average concentrations exceeded 10 mg/L, more than three times the health 


advisory, in one or more wells at the Bull Run, Cumberland, and John Sevier plants in 


Tennessee, the Paradise and Shawnee plants in Kentucky, and the Widows Creek plant 


in Alabama.   


Cobalt is associated with blood disease (polycythemia), heart disease, neurological 


symptoms, and reproductive toxicity.  The health-based screening level for cobalt, 4.7 


micrograms per liter, is based on studies showing polycythemia and reduced iodine 


uptake in humans.  Average cobalt concentrations in 25 downgradient wells at 9 TVA 


plants exceed this level. 


Manganese at high doses can cause neurological, developmental, and musculo-skeletal 


impairments.  EPA’s Health Advisory recommends limiting lifetime exposure to no more 


than 0.3 milligrams per liter of drinking water.  Fifty wells at ten of TVA’s eleven plants 


have average concentrations above this level.  Manganese levels averaged more than 


100 times the health advisory in one or more wells at the Kingston plant in Tennessee, 


the Shawnee and Paradise plants in Kentucky, and the Widows Creek plant in Alabama.    


Molybdenum has been linked to gout (painful inflammation of the joints).  EPA Health 


Advisories are design to limit lifetime exposure to 40 micrograms per liter, but six TVA 


sites report average molybdenum concentrations at least twice that level.  One well at 


the Shawnee site in Kentucky averaged 556 micrograms, or nearly 14 times the limit, 


while a single sample taken from a well at Tennessee’s John Sevier plant showed 


molybdenum at 2,200 micrograms (no further samples were taken after that). 


Sulfate concentrations above 500 mg/L in drinking water can cause diarrhea, and the 


EPA established a drinking water advisory at this level to protect infants, who are more 


sensitive to water loss caused by diarrhea.  Average sulfate concentrations exceed this 


level in 27 downgradient wells at 8 TVA plants. 


Much of the contamination is slowly moving toward local rivers.  Although this reduces the 


immediate threat to local residents who drink groundwater, it is a small comfort; in these cases 
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the aquifers are rendered indefinitely unavailable for future residential use while local aquatic 


environments are forced to absorb an additional burden of bioaccumulative and toxic metals. 


DON’T ASK, DON’T TELL:  MONITORING GAPS, MONITORING STOPPED 


While TVA has an extensive network of monitoring wells at some of its plants, it does not 


regularly collect data for some of the most important pollutants, including those most 


indicative of coal ash pollution.  For reasons unclear, TVA also chose to stop monitoring many 


contaminated wells, including ones measured under a voluntary program promoted by the 


industry trade association after the Kingston spill.  Table ES-3 summarizes instances in which 


TVA has reported evidence of contamination and either stopped measuring coal ash indicators 


or stopped monitoring wells altogether.  For example: 


 TVA has stopped monitoring many contaminated wells.  Wells P2 and P3 at the Allen 


plant in Tennessee showed unsafe levels of arsenic and manganese in 2008, but have 


not been monitored since then.  Another example is well 21 at the Gallatin plant in 


Tennessee, which showed consistently unsafe concentrations of cadmium, cobalt, 


manganese, mercury, and sulfate when TVA stopped sampling it in 2011.  TVA collected 


one round of sampling data from new impoundment wells at the Paradise plant in 


Kentucky in 2011, and despite finding unsafe concentrations of arsenic, boron, cobalt, 


manganese, and other pollutants, stopped monitoring seven of these wells.  Paradise 


well 10-9, at the site’s bottom ash ponds, had boron at five times the Child Health 


Advisory, cobalt at 80 times the Regional Screening Level, and manganese at 200 times 


the Lifetime Health Advisory when TVA stopped monitoring this well. 


 


 In the wells that TVA continues to monitor, it routinely fails to measure pollutants 


known to be associated with coal ash.  For example, TVA stopped measuring boron, 


chloride, manganese, molybdenum, strontium, sulfate, and TDS in the voluntary 


monitoring wells at most of its plants after one round of sampling in 2011.  TVA also 


frequently omits these pollutants from the wells that are monitored pursuant to state 


requirements.  For example, TVA did not measure these pollutants at the Bull Run plant 


in 2011 or 2012.  This is troubling for two reasons:  Not only are these pollutants 


associated with coal ash leachate, they have also been found at high concentrations in 


downgradient TVA wells.  Voluntary wells at Allen (TN), Johnsonville (TN), Paradise (KY), 


and Widows Creek (AL) all had high concentrations of boron and other pollutants when 


TVA stopped measuring these pollutants. 


 


 TVA is not monitoring all coal ash disposal areas.  This is particularly true of abandoned 


ash areas, including the abandoned ash pond at the Allen plant, the east/west dredge 
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cell at the Bull Run plant, and the abandoned “Area A” at the Johnsonville plant (all in 


Tennessee).   


TVA WARNED OF RISKS AT SOME SITES 


Many of TVA’s ash disposal units are built over “karst” bedrock, which is characterized by 


dissolved fractures and cavities.  TVA has long known that building on this kind of terrain 


creates the risk of sinkholes, which allow leachate mixed with solid waste to drain, unfiltered 


and unattenuated, into local groundwater and surface water.  For example, before building Ash 


Pond 4 at the Colbert plant in Alabama, TVA knew that “[s]udden collapse of a small portion of 


the soil layer overlying the cavernous limestone could occur.”  As predicted, the pond bottom 


collapsed in 1984 and the pond had to be abandoned; this was one of several sinkholes at the 


Colbert site over the past 30 years.   


Karst has also created problems at Gallatin, where TVA built the active ash pond complex over 


more than 100 known sinkholes, and at Kingston, where TVA recently built a new gypsum 


disposal facility over an area with known sinkholes, allowing gypsum slurry to drain into the 


Clinch River just a few years after the massive dredge cell collapse at the same plant.  It was 


irresponsible for TVA to dispose of ash on karst when it knew of the risk involved, and it is 


particularly irresponsible to continue the practice after the risk has been repeatedly realized.    


 


STATE ACTION: TOO LITTLE, TOO LATE 


TVA has frequently abandoned old ash ponds with little or no oversight from the states.  For 


example, Tennessee still considers the abandoned ash pond at the Allen Fossil Plant to be 


exempt from solid waste laws because it has a Clean Water Act permit – despite the fact that it 


has been inactive for over 20 years.  As a result, TVA does not monitor the groundwater around 


the abandoned pond and the public has no way of knowing whether the area poses a threat to 


local water resources.  The abandoned ash pond at the Gallatin plant, as described in this 


report, is leaching dangerously high concentrations of many pollutants into groundwater 


immediately connected to the Cumberland River. 


 


RECOMMENDATIONS 


TVA is currently in the process of phasing out its ash ponds and replacing them with landfills.  


This is a step in the right direction.  Unfortunately, the process is not scheduled to be complete 


until 2021, and there is no guarantee that it will be completed on schedule, if at all.  More 


importantly, the contamination caused by existing ponds and landfills has proven to be chronic 
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and persistent; without clean closure of these disposal areas, the threat to local aquifers and 


ecosystems will continue long into the future.  Finally, the data show that so-called “dry 


landfills” have also leaked into groundwater, which means that tighter standards are needed 


for any new landfills.   


In order to minimize ongoing degradation of groundwater aquifers, and to facilitate 


remediation, TVA should implement a fleet-wide groundwater protection plan.  As part of that 


plan, TVA should: 


1) Resume monitoring contaminated wells, including wells P2 and P3 at the Allen plant, 


wells around the Colbert coal yard drainage basin, well 93-2 at Cumberland, well 21 at 


Gallatin, wells around Area 1 at Johnsonville, and all ash pond wells at Paradise and 


Widows Creek.  TVA should also continue to monitor wells B6 and B8 at Johnsonville. 


2) Monitor the right contaminants.  Coal ash indicators including boron, chloride, 


manganese, sulfate, and TDS should be measured routinely and in every well. 


3) Contain the problem.  TVA should complete a full characterization of the ongoing 


impacts from coal ash disposal, including discharges to sensitive aquatic ecosystems, 


and immediately limit the contamination plumes. 


4) Develop a fleet-wide cleanup plan with opportunities for public review and comment.  


Every contaminated aquifer beneath TVA ash ponds and landfills should be returned to 


background condition in a reasonable amount of time. 


There are also steps that TVA can take outside of a groundwater protection plan.  As it begins 


the process of moving beyond wet ash disposal, TVA must close its ash ponds in a way that 


protects groundwater and surface water, and must make the closure process transparent and 


enforceable through proper solid waste permitting.  And for many reason, coal ash 


contamination among them, TVA should accelerate its planned transition away from coal and 


toward cleaner forms of energy.   


Last but not least, in order to ensure that TVA and other utilities bring their coal ash disposal 


practices into the modern age, EPA must finalize its coal ash disposal regulations, and in those 


regulations must require rigorous closure and post-closure requirements, clean-up 


requirements, and groundwater protections. 
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Table ES-1.  Summary of pollutants and wells with maximum concentrations above health-based 
guidelines between 2008 and 2013.1   


Pollutant 
Health-based 


guideline2 


Number of down-
gradient TVA wells 


exceeding guideline  
 


Maximum 
concentration 


Aluminum 16 mg/L 4 125 mg/L 


Antimony 6 ug/L 5 59 ug/L 


Arsenic 10 ug/L 17 135 ug/L 


Beryllium 4 ug/L 2  25 ug/L 


Boron 3 mg/L 35 38 mg/L 


Cadmium 5 ug/L 4 8 ug/L 


Cobalt 4.7 ug/L 35 370 ug/L 


Lead 15 ug/L 2 160 ug/L 


Lithium 31 ug/L 4 200 ug/L 


Manganese 0.3 mg/L 56 220 mg/L 


Mercury 2 ug/L 1 3 ug/L 


Molybdenum 40 ug/L 19 2,200 ug/L 


Nickel 100 ug/L 6  250 ug/L 


Selenium 50 ug/L 2 412 ug/L 


Strontium 9.3 mg/L 1 10 mg/L 


Sulfate 500 mg/L 31 6,300 mg/L 


Vanadium 63 ug/L 2 200 ug/L 


 


  


                                                 
1
 For the purposes of this table, wells were not counted if boron was consistently below 1 mg/L and sulfate was 


consistently below 150 mg/L, and pollutants were not counted as exceedances if the mean concentration for that 
well was below the mean concentration for the relevant upgradient well (see section 13 for more detail).  A full 
presentation of this analysis is shown in Table 13-3 of this report. 
2
 See Table 1-1 in the Introduction for a detailed explanation of these values. 
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Table ES-2.  Summary of groundwater wells in which 2008-2013 average concentrations of selected 


pollutants exceeded health-based guidelines.3  Table shows mean or range of means for each well or set 


of wells. 


Pollutant 
Arsenic 
(ug/L) 


Boron 
(mg/L) 


Cobalt 
(ug/L) 


Manga-
nese 


 (ug/L) 


Molybd-
enum 
(ug/L) 


Sulfate 
(mg/L) 


Health-based guideline 10 3 4.7 0.3 40 500 


Allen 
# wells 1      


Mean(s) 28.4      


Bull Run 
# wells 1 2 2 2 2 4 


Mean(s) 27.5 3.6 - 15.3 10.3 - 49.1 6.7 - 9.7 76 - 605 745 - 1786 


Colbert 
# wells 3 3 1 4 7  


Mean(s) 47.8 - 68.8 3.3 - 4.4 10.0 0.4 - 1.2 45 - 160  


Cumberland 
# wells 1 4 4 6 1 2 


Mean(s) 11.6 5.6 - 34.9 5.1 - 140 1.2 - 16.5 469 776 - 1313 


Gallatin 
# wells  4 4 5  5 


Mean(s)  3.5 - 5.7 14.7 - 197 0.4 - 20.2  893 - 4088 


John Sevier 
# wells  2  3 1 3 


Mean(s)  5.0 - 13.3  2.6 - 4.1 2200 835 - 1337 


Johnsonville 
# wells  5 4 6  3 


Mean(s)  3.5 - 9.9 16.0 - 52.3 1.1 - 20.0  780 - 1028 


Kingston 
# wells   2 5  1 


Mean(s)   7.2 - 95.9 1.0 - 176  2967 


Paradise 
# wells 1 4 5 6  4 


Mean(s) 18.0 3.2 - 24 5.9 - 370 1.4 - 61.0  590 - 1900 


Shawnee 
# wells  7 2 8 1 2 


Mean(s)  5.0 - 19.8 11.1 - 35.2 0.9 - 66.4 559 
1061 - 
1230 


Widows Creek 
# wells  1 1 5  3 


Mean(s)  13.0 20.4 1.2 - 32.0  550 - 1100 


 


  


                                                 
3
 This analysis was limited to the pollutants shown (other pollutants, not shown, also exceeded health-based 


guidelines), was limited to wells in which half or more of available sample results exceeded health-based 
guidelines, and was limited to wells likely to be affected by coal ash (see ‘restricted analysis’ description in the text 
of the report).  A full presentation of this analysis is shown in Table 13-4 of this report. 
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Table ES-3 (page 1 of 2):  Wells and pollutants dropped from monitoring network despite evidence of 
contamination. 


Site Wells Groundwater quality issues Monitoring gaps 


Allen P2 and P3 Unsafe levels of arsenic and 
manganese in 2004-2008.  
 


Not monitored since 2008 


Bull Run Wells 10-51 
and 10-52 


Arsenic 22-31 ug/L in well 10-52 
during 2011-2013; manganese 
exceeded LHA in both wells in 2011  


Coal ash indicators not measured 
since first round of sampling in 
2011 


 Well S Insufficient data This well was installed in 2011, 
but coal ash indicators were 
never measured 


Colbert Wells around 
coal yard 
drainage 
basin 


Very high aluminum, cadmium, 
manganese (up to 99 mg/L) and 
sulfate in the 1980s-1990s (see 
Colbert chapter) 


Abandoned in 1999 


Cumberland  Well 93-2 High arsenic, boron (up to 38 mg/L), 
cobalt, manganese (3-5 mg/L), 
molybdenum, and sulfate during 
2009-2011. 


TVA “replaced” this well with a 
new well, 93-2R, screened in a 
different geologic layer (see 
Cumberland chapter) 


 Wells 10-1 
and 10-2 


High cobalt (up to 150 ug/L) and 
manganese (up to 17 mg/L). 
 


Coal ash indicators not measured 
since 2011. 


Gallatin Well 21 Very high cobalt (up to 330 ug/L) 
and manganese (up to 18 mg/L); 
unsafe levels of cadmium, mercury, 
nickel, strontium and sulfate 
 


Not monitored since 2011. This 
well may be affected by sources 
of pollution other than coal ash 
(see Gallatin chapter) 


 Wells 19R, 20, 
and 26 


Very high cobalt downgradient of 
abandoned ash pond 


TDEC suspended cobalt 
monitoring and reporting 
requirements in 2011 


John Sevier  Wells 10-36 
and 10-37 


Unsafe levels of manganese; no 
molybdenum data 


Coal ash indicators not measured 
since first round of sampling in 
2011 
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Table ES-3 (page 2 of 2):  Wells and pollutants dropped from monitoring network despite evidence of 
contaminations. 


Site Wells Groundwater quality issues Monitoring gaps 


Johnsonville  Six wells 
around Area 1 


Very high concentrations of many 
pollutants in the 1990s (see 
Johnsonville chapter) 
 


Not monitored since 1994 


 Areas 2 & 3 
(ash island) 


High boron (up to 6.3 mg/L) and 
manganese (up to 20 mg/L) in 2011, 
unsafe levels of other pollutants 
 


Coal ash indicators not 
measured since first round of 
sampling in 2011 


 Wells B6 and 
B8 


Very high boron (up to 12 mg/L), 
cobalt, manganese, and sulfate (see 
Johnsonville chapter) 


TDEC and TVA agreed to stop 
monitoring these wells4 


Paradise Wells 10-1 and 
10-2 (scrubber 
sludge pond) 


Very high boron (11-24 mg/L); 
unsafe levels of cobalt, manganese, 
and sulfate 


Coal ash indicators not 
measured since first round of 
sampling in 2011 


 Wells 10-3 
through 10-9 
(ash ponds) 


Very high cobalt (370 ug/L) and 
manganese (61 mg/L) in well 10-9, 
high arsenic, boron, cobalt and 
other pollutants in other wells 


All seven wells were sampled 
once, in June 2011, but not 
since then 


Widows 
Creek 


Wells 10-48 
through 10-52 


Unsafe levels of boron, manganese, 
and sulfate 


Coal ash indicators not 
measured since first sample 
date in 2011; wells 10-48 
through 10-52 not sampled at 
all since 2011 


 


 


 


  


                                                 
4
 TVA and TDEC agreed to abandon contaminated wells B6 and B8 in 2012 on the grounds that these wells may be 


showing the effect of the natural shale bedrock.  Since then, a new upgradient shale-screened well has been 
installed and shows much lower naturally occurring concentrations.  It is not clear whether TVA and TDEC are still 
planning to abandon these wells (see Johnsonville chapter). 
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1  Introduction 


The Tennessee Valley Authority (TVA) operates eleven coal plants in Alabama, Kentucky, and 


Tennessee.  These plants create a range of environmental impacts, including greenhouse gas 


emissions, local air pollution, water pollution, and in some cases physical destruction of homes, 


infrastructure, and ecosystems, as happened with the collapse of the coal ash dredge cell at 


TVA’s Kingston plant.  The Environmental Integrity Project and other groups have written about 


TVA’s general environmental impacts several times.5  This report will focus more narrowly on 


recent groundwater monitoring data from the TVA coal plants.  The data discussed in this 


report clearly show that the groundwater around TVA’s ash disposal areas is unsafe to drink.  


This does not always mean that there are legal violations, however.  In many cases existing 


state regulations do not address the most prevalent pollutants, like boron and manganese. 


Where pollutants do exceed regulatory thresholds, state regulations typically provide for 


extended monitoring, allowing the contamination to continue unabated.  In many cases, TVA 


and the states simply fail to measure the pollutants that they should expect to be present, 


avoiding the problem altogether.  This report will therefore emphasize gaps in the monitoring 


networks and groundwater quality database, and identify ways in which known groundwater 


contamination has failed to trigger regulatory responses. 


1.1 Background  


Some of the source material, technical concepts, and terminology used in this report are 


described here for ease of reading:  


 Units of measurement.  The concentration of a chemical in water is usually described as 


the mass of that chemical per volume of water; units are typically either milligrams per 


liter (mg/L) or micrograms per liter (μg/L).  One mg/L is equal to 1,000 ug/L.  Chemicals 


that exist at relatively high concentrations, like chlorides, are easier to report in units of 


mg/L.  Chemicals found at lower concentrations, like arsenic, are easier to report using 


units of ug/L.  Alternatively, some people report concentrations as the mass of a 


chemical per mass of water, usually in units of “parts per million” (ppm) or “parts per 


billion” (ppb).  Since a liter of fresh water weighs 1 kg, one ppm is equal to one mg/L, 


and one ppb is equal to one ug/L. 


 Aquifers and wells.  Aquifers are permeable layers of soil or bedrock that contain 


groundwater.  In many cases the TVA plants have two or more discreet aquifers beneath 


                                                 
5
 See, e.g., EIP, OUTSIDE THE LAW: RESTORING ACCOUNTABILITY TO THE TENNESSEE VALLEY AUTHORITY (Dec. 2009); EIP and 


Earthjustice, OUT OF CONTROL: MOUNTING DAMAGES FROM COAL ASH WASTE SITES (Feb. 24, 2010); EIP, Earthjustice, and 
the Sierra Club, IN HARM’S WAY: LACK OF FEDERAL COAL ASH REGULATIONS ENDANGERS AMERICANS AND THEIR ENVIRONMENT 
(Aug. 26, 2010); EIP, RISKY BUSINESS: COAL ASH THREATENS AMERICA’S GROUNDWATER RESOURCES AT 19 MORE SITES (Dec. 12, 
2011).  
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them, either in artificial fill, in alluvial deposits, or in the bedrock.  Wells are often drilled 


through one or more aquifers, but the open part of the well, or the “screen,” can be 


restricted to a specific depth.  A well “screened” in a given aquifer is expected to be 


drawing water from that aquifer. 


 Background or upgradient wells.  Most groundwater analyses compare wells that may 


be contaminated to wells from the same aquifer that are expected to be unaffected by 


coal ash.  These wells are often described as “background” wells.  In some cases, wells 


are selected based on the assumed direction of groundwater flow:  Wells may be 


downgradient (picture downstream or downhill) of an ash disposal area, and impacted 


or threatened by contamination, or they may be upgradient, and theoretically drawing 


from groundwater that has not yet encountered the disposal area.  However, some 


wells described as upgradient based on location can be affected by coal ash 


contamination because of the mounding of the water table beneath the disposal areas.  


These wells should not be considered background wells.   


 Groundwater mounding.  When water from permeable ash disposal areas percolates 


into the underlying soil, it can affect groundwater flow by creating a “mound,” or local 


elevation, in the water table.6  In these situations, the groundwater will often exhibit 


radial flow, meaning that the groundwater moves away from the disposal areas in all 


directions.  We know that mounding is occurring at some areas (Ash Pond 4 at Colbert, 


for example), and it may be occurring at others areas.  Where a groundwater mound 


exists, a well that appears to be located upgradient, especially if it is immediately 


adjacent to a disposal area, may in fact be contaminated by the coal ash disposal area. 


 Karst geology.  Many of the TVA plants are located over soluble limestone bedrock.  


When this kind of bedrock becomes weathered by water, leaving dissolved spaces 


throughout the solid matrix, it is known as “karst.”  The U.S. Geological Survey describes 


karst as “extremely vulnerable to contamination” due to “springs, caves, [and] 


sinkholes.”7  The consequences of sinkhole formation can be serious.  For example, as 


described in this report, a 2010 sinkhole in the gypsum disposal area at the Kingston 


Fossil Plant allowed gypsum waste with high concentrations of selenium (measured at 


up to 412 ug/L in groundwater wells) to drain into the already-fragile Clinch River.8  This 


was one of eleven known “dropouts” in the Kingston gypsum disposal area.9   


                                                 
6
 See, e.g., TVA, Gallatin Fossil Plant Ash Impoundment Groundwater Monitoring Report (Jan. 2013) (“The true 


flows from the facility would be expected to radiate out laterally from each side of the ash pond, since impounded 
waters would likely mound up over ambient water levels.”). 
7
 U.S. Geological Survey, What is Karst?, http://water.usgs.gov/ogw/karst/pages/whatiskarst.  


8
 See, e.g., TVA, Kingston Fossil Plant – Gyspum Disposal Area – Groundwater Quality Assessment Plan (May 6, 


2011).  
9
 Id. 



http://water.usgs.gov/ogw/karst/pages/whatiskarst
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 Coal ash indicators.  The U.S. EPA’s proposed regulation for disposal of coal ash sets out 


pollutants that might serve as early indicators of coal ash pollution during detection 


monitoring.  These include boron, chloride, sulfate, and Total Dissolved Solids (TDS).10  


The proposed EPA rule also includes a larger list of pollutants to be monitored in 


“assessment monitoring” once the early indicators show a problem.  The assessment 


monitoring list includes most of the metals discussed in this report (e.g., arsenic, 


manganese, and selenium).11  Like EPA, TVA has also recognized that aluminum, arsenic, 


boron, manganese, strontium, sulfate, and TDS are useful coal ash indicators.12  These 


pollutants, and in particular boron, manganese, and sulfate, are regularly elevated 


relative to upgradient or background wells at TVA plants, and frequently much higher 


than health-based advisories.  Figures 1-1 – 1-3 below depict a typical set of data, in this 


case for the abandoned ash pond at the Gallatin plant.     


Figure 1-1:  Boron concentrations (mg/L) in wells around the abandoned ash pond at the Gallatin Fossil 
Plant.  Hollow data points are nondetects. 


 


                                                 
10


 See U.S. EPA co-proposed Subtitle D coal ash regulations, 75 Fed. Reg. 35128, 35253 (June 21, 2010).   
11


 Id. The full list includes aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, chloride, chromium, 
copper, fluoride, iron, lead, manganese, mercury, molybdenum, pH, selenium, sulfate, thallium, and TDS. 
12


 See, e.g., TVA, Colbert Fossil Plant Groundwater Assessment, 51 (Oct. 1994) (stating that “pH, sulfate, and TDS 
are considered to be indicators of coal ash leachate in groundwater” and that aluminum, manganese and iron can 
be associated with ash leachate); id. at 52 (stating that boron, molybdenum, and strontium are often considered to 
be indicators of ash leachate); TVA, Groundwater Monitoring Report – Allen Fossil Plant, at 2 (Aug. 22, 2008) 
(identifying arsenic, boron, and sulfate as “ash leachate indicators”).  
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Figure 1-2:  Manganese concentrations (mg/L) in wells around the abandoned ash pond at the Gallatin 
Fossil Plant. Hollow data points are nondetects. 


 


Figure 1-3:  Sulfate concentrations (mg/L) in wells around the abandoned ash pond at the Gallatin Fossil 
Plant. Hollow data points are nondetects. 
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 Groundwater standards.  State and federal agencies use a variety of standards to 


evaluate groundwater quality data.  Some are health-based, while others are based on 


statistical assessments of historical data from a site:   


o Maximum Contaminant Levels (MCLs) are federal, legally enforceable limits on 


pollutants in public water supplies.13  These are the criteria most commonly used 


by state agencies to evaluate groundwater quality.  There are at least two 


problems with using MCLs.  First, the U.S. EPA has not derived MCLs for several 


of the pollutants associated with coal ash, including boron, cobalt, and 


manganese.  Second, MCLs are not purely health-based.  Instead they are set as 


close to health-based goals as feasible after considering treatment technology 


and cost.14  The MCL for arsenic, for example (10 ug/L), was set at a level 


deemed to be feasible for water treatment facilities.15  A purely health-based 


value would be much lower.16 


o Secondary MCLs (SMCLs).  The U.S. EPA has derived SMCLs for a short list of 


pollutants, including sulfate and manganese, based on aesthetic endpoints like 


odor, taste, or color.  These pollutants may also have other, health-based 


standards. 


o Health Advisories (DWAs, LHAs, and CHAs).  The U.S. EPA also publishes 


unenforceable recommendations for drinking water quality in the form of Health 


Advisories.17  These are set at levels that are not expected to cause adverse non-


cancer health effects generally (Drinking Water Advisories), in adults exposed 


over a lifetime (Lifetime Health Advisories), or in children exposed for 1-10 days 


(Child Health Advisories). 


o Regional Screening Levels (RSLs).  Regional Screening Levels are purely health-


based guidelines jointly published by three EPA regions to assist in the 


investigation of potential superfund sites.18  These numbers are updated more 


often than MCLs and Health Advisories.  RSLs cover a range of exposure routes; 


this report uses the RSLs for tapwater. 


                                                 
13


 See U.S. EPA, National Primary Drinking Water Regulations, 
http://www.epa.gov/safewater/consumer/pdf/mcl.pdf.  
14


 Id. 
15


 U.S. EPA, National Primary Drinking Water Regulations; Arsenic and Clarifications to Compliance and New Source 
Contaminants Monitoring, 66 FR 6976. 
16


 Since arsenic is a carcinogen, the Maximum Contaminant Level Goal is zero.  The Regional Screening Level for 
arsenic, which assumes some level of acceptable risk, is 0.045 ug/L. 
17


 See U.S. EPA, 2012 Edition of the Drinking Water Standards and Health Advisories (Apr. 2012), 
http://water.epa.gov/action/advisories/drinking/upload/dwstandards2012.pdf.  
18


 See U.S. EPA, Regional Screening Tables User’s Guide (May 2013), 
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/usersguide.htm.  



http://www.epa.gov/safewater/consumer/pdf/mcl.pdf

http://water.epa.gov/action/advisories/drinking/upload/dwstandards2012.pdf

http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/usersguide.htm
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o Upper Prediction Limits (UPLs).  States sometimes establish site-specific 


groundwater standards based on a statistical analysis of local groundwater data.  


In this way states can establish a ‘normal’ range of groundwater chemistry, 


making it possible to identify any changes over time, regardless of the health 


implications.  If a state is interested in analyzing how groundwater quality in 


each well changes over time, it will use historical data from each well to set the 


UPL, often at the 95th percentile of the data from a 2-year period.  These are 


known as intrawell UPLs.  If a state is instead interested in whether groundwater 


in some wells differs from normal groundwater quality for a site, it will derive 


the UPL from data for a reference, unaffected well; these are known as interwell 


UPLs.  


1.2  Methods 


Sources of information. We chose to focus on recent groundwater data in order to characterize 


ongoing groundwater quality issues.  The exact range of dates varies by site due to differences 


in data availability, but this report generally focuses on the past four years (2009-present).  The 


data in the report were drawn from several sources.   


 The largest source of data is the reports that TVA submits to the three state agencies 


overseeing TVA’s coal plants: The Alabama Department of Environmental Management 


(ADEM), the Kentucky Department for Environmental Protection (KDEP), and the 


Tennessee Department of Environmental Conservation (TDEC).  EIP requested these 


reports, and the laboratory data that they were based on, from TVA through Freedom of 


Information Act (FOIA) requests.  We assume that TVA is not generating more data than 


it provided.   


 A second source of data is TVA’s voluntary monitoring around its ash impoundments.  


TVA began collecting these data in 2011 as part of a voluntary agreement through an 


industry association known as the Utility Solid Waste Activities Group (USWAG); 19 these 


data are described in our report as “USWAG data.”  TVA uses some wells for both state-


required reporting and USWAG voluntary monitoring, but in most cases the USWAG 


wells were installed exclusively for the voluntary program.  The USWAG wells are 


generally sampled for a smaller subset of pollutants than the state-required wells.  EIP 


obtained these data from TVA through FOIA requests. 


 EIP also consulted a series of detailed geotechnical investigations conducted for TVA by 


Stantec Consulting Services in 2009 and 2010; these reports included helpful surveys of 


                                                 
19


 TVA Office of the Inspector General, Inspection Report: TVA’s Groundwater Monitoring at Coal Combustion 
Products Disposal Areas, 12-13 (June 21, 2011).  
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historical ash management practices at each site and identified some ongoing issues 


with seepage and structural stability.   


 Finally, although this report is focused on current groundwater quality issues, we 


referred to historical documents for each site to help us identify legacy contamination 


that is no longer being monitored.  


Pollutants discussed in this report.  TVA measures different sets of pollutants at every coal 


plant.  We chose to present these data in a uniform way using an inclusive list of pollutants.  


The list (and format) shown in Table 1 is used throughout the report.  This is not, however, an 


exhaustive list.  For example, some wells have been monitored for parameters like chemical 


oxygen demand, iron, magnesium, and pH.  The pollutants discussed in this report include 


those that were most often measured at most of the TVA plants.  As described above, several of 


these, including boron, manganese, and sulfate, serve as useful indicators of coal ash 


contamination.  Our list also includes lithium; although this is only actively measured at Colbert, 


TVA has identified it as another possible coal ash leachate indicator.20    


Each of these pollutants is associated with multiple health and environmental impacts.  The 


human health effects have been most thoroughly researched, and are summarized in Table 1-1.  


More detailed information on each pollutant can be found in the Environmental Protection 


Agency’s Integrated Risk Information System (IRIS),21 support documents for Provisional Peer-


Reviewed Toxicity Values,22 and other support documents,23 and in Toxicological Profiles 


published by the Agency for Toxic Substances and Disease Registry (ATSDR).24   


Comparison values used in this report.  Choosing a set of benchmark values for evaluating 


groundwater data is a difficult process.  Each candidate set of criteria answers a different 


question.  MCLs generally indicate whether groundwater is safe to drink.  More precisely, MCLs 


indicate whether groundwater meets standards set for municipal drinking water, and only for 


certain chemicals.  Drinking water advisories and RSLs also indicate whether groundwater is 


safe to drink, and they cover most of the chemicals associated with coal ash, but they are not 


widely used as groundwater protection standards.  Interwell UPLs indicate whether 


groundwater in a downgradient well is significantly different from background groundwater for 


a site.  Intrawell UPLs indicate whether groundwater quality in a well has changed over time.  


The state agencies overseeing TVA operations have used a combination of the above, and not in 


a very coherent or helpful way (see discussion section of this report).   


                                                 
20


 See TVA, An Evaluation of the Impacts of the Gallatin Fly Ash Pond to Groundwater Resources, 13 (Aug. 1989) 
(naming lithium and boron as good coal ash leachate indicators). 
21


 http://www.epa.gov/IRIS/.  
22


 http://hhpprtv.ornl.gov/quickview/pprtv_papers.php.  
23


 http://water.epa.gov/drink/standards/hascience.cfm.  
24


 http://www.atsdr.cdc.gov/toxprofiles/index.asp.  



http://www.epa.gov/IRIS/

http://hhpprtv.ornl.gov/quickview/pprtv_papers.php

http://water.epa.gov/drink/standards/hascience.cfm

http://www.atsdr.cdc.gov/toxprofiles/index.asp
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Although the question of whether downgradient groundwater quality is different from 


background is significant, we chose not to emphasize site-specific statistical analyses for three 


reasons:  First, we wanted a uniform set of criteria against which to compare all eleven TVA 


plants; second, TVA only compiles statistics for some pollutants at some plants, rarely including 


key coal ash indicators; finally, not every designated background or upgradient well is 


necessarily representative of background conditions, especially in locations where groundwater 


mounding has caused radial flow away from ash disposal areas.   


This report therefore uses health-based criteria as benchmarks.  We began by identifying MCLs, 


the most widely-used, peer-reviewed values available.  For pollutants without MCLs, we next 


turned to EPA’s health-based advisories.  These were available for boron, manganese, 


molybdenum, nickel, silver, sulfate, and zinc.  For pollutants without MCLs or drinking water 


advisories, including aluminum, cobalt, lithium, strontium, and vanadium, we used RSLs.  


Finally, for the remaining pollutants (chloride and TDS) we used Secondary MCLs.  The full set of 


health-based criteria used in this report is shown in Table 1-1. 


There a few caveats regarding this list:   


 First, the list is not purely health-based.  As described above, some of the MCLs are set 


at levels that may be unsafe to drink.  Moreover, the cumulative effect of multiple 


pollutants, including carcinogens and neurotoxins, is not captured by chemical-by-


chemical analyses.  So it would be incorrect to say that groundwater below all of the 


criteria is ‘safe.’  On the other hand, it is clear that groundwater exceeding any of the 


criteria, other than those for chloride and TDS, is unsafe.   


 Second, water below the criteria may still be unusable, as judged against U.S. EPA 


Secondary MCLs.  The SMCLs for aluminum, copper, fluoride, manganese, and sulfate, 


based on aesthetic effects like taste, odor, and color, are all lower than the health-based 


criteria used in our report.  Some of the groundwater near the TVA sites may therefore 


taste or smell bad, or stain sinks and clothing, without being flagged in this report as 


exceeding any criteria. 


 Finally, despite the fact that much of the contaminated groundwater under TVA’s coal 


plants ends up in local rivers and streams, there are no readily useful criteria against 


which to evaluate this risk.25  This may be the single largest unaddressed issue in the 


knowledge base regarding TVA’s groundwater impacts.  


 


                                                 
25


 Although there are ecological criteria for surface water, including U.S. Department of Energy Preliminary 
Remediation Goals for Ecological Endpoints (Aug. 1997), the fate and transport of pollutants through groundwater 
to surface water must be modeled before these criteria can be applied.  TVA has not, to our knowledge, done this. 
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1.3 Structure of the report 


The remainder of the report includes eleven sections describing each of the eleven coal plants.  


Each section includes a brief description of the plant and its ash disposal history, a description 


of the groundwater monitoring network, a discussion of monitoring results from recent years, 


and a summary of data gaps and, where applicable, instances where available data indicate that 


the states have failed to address a known problem.  Each section also includes a map of the 


disposal areas and wells.  We did not find comprehensive maps for any of the eleven sites, so 


we generated our own maps using multiple sources of information.  The locations of disposal 


areas and wells are roughly accurate, but not precise.   


Finally, each section includes a summary of the groundwater data in tabular form following the 


format shown in Table 1-1 below.  Data reported as “<x” are consistently below detection at 


the given detection limit.  Where multiple detection limits have been reported, the highest 


detection limit is shown.  Ranges reflect minimum and maximum concentrations over given 


periods of time.  A highlighted row indicates that a pollutant exceeded its criterion one or more 


of the sampling dates.  Chloride and TDS, with criteria that are not health-based, are not 


highlighted when they exceed their respective criteria. Data are presented as a range of values 


for each pollutant, and rows are highlighted where pollutants exceeds their respective health-


based criteria.26  


The report concludes with a discussion of the overall state of groundwater, and groundwater 


monitoring, at the eleven TVA sites. 


  


                                                 
26


 Since the chloride and TDS criteria are not health-based, these rows are never highlighted.  
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Table 1-1:  Pollutants and health-based27 criteria used in this report 


Chemical Principal Health Effects28 Criterion value Criterion type 


Aluminum Neurotoxicity 16,000 ug/L Regional Screening Level 


Antimony Reduced lifespan 6 ug/L MCL 


Arsenic Cancer 10 ug/L MCL 


Barium Kidney toxicity 2,000 ug/L MCL 


Beryllium Intestinal toxicity 4 ug/L MCL 


Boron Developmental and testicular toxicity 3,000 ug/L Child Health Advisory 


Cadmium Kidney disease 5 ug/L MCL 


Chloride  250 mg/L Secondary MCL 


Chromium  Blood disease / cancer29 100 ug/L MCL 


Cobalt Blood disease 4.7 ug/L Regional Screening Level 


Copper Gastrointestinal symptoms 1,300 ug/L  Action Level30 


Fluoride Adverse changes in bones and teeth 4,000 ug/L MCL 


Lead Neurotoxicity; Probable carcinogen 15 ug/L Action Level30 


Lithium Various and uncertain 31 ug/L Regional Screening Level 


Manganese Neurotoxicity 300 ug/L Lifetime Health Advisory 


Mercury Neurotoxicity 2 ug/L MCL 


Molybdenum Gout-like symptoms 40 ug/L Lifetime Health Advisory 


Nickel Reduced body weight 100 ug/L Lifetime Health Advisory 


Nitrate Blue baby syndrome 10,000 ug/L MCL 


Selenium Hair and nail loss 50 ug/L MCL 


Silver Skin discoloration 100 ug/L Lifetime Health Advisory 


Strontium Bone toxicity 9,300 ug/L Regional Screening Level 


Sulfate Diarrhea 500 mg/L Drinking Water Advisory 


TDS  500 mg/L Secondary MCL 


Thallium Neurotoxicity and hair loss 2 ug/L MCL 


Vanadium Various and uncertain 63 ug/L Regional Screening Level 


Zinc Changes in blood chemistry 2,000 ug/L Lifetime Health Advisory 


                                                 
27


 The Secondary MCLs for chloride and TDS are not health-based, but are instead based on aesthetic effects.  
These are both indicators of coal ash pollution, however, and are therefore tabulated with the other pollutants. 
28


 The effects listed here are those used to establish chronic oral exposure guidelines and advisories. 
29


 See California EPA, Public Health Goal for Hexavalent Chromium in Drinking Water (July 2011), 
http://www.oehha.ca.gov/water/phg/pdf/Cr6PHG072911.pdf.  
30


 U.S. EPA “Action Levels” for copper and lead are enforceable primary drinking water regulations similar to, and 
published with, MCLs. See National Primary Drinking Water Regulations, Subpart I – Control of Lead and Copper, 40 
CFR § 141.80 et seq. 



http://www.oehha.ca.gov/water/phg/pdf/Cr6PHG072911.pdf
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1.4 Acronyms 


ADEM  Alabama Department of Environmental Management 


ATSDR  Agency for Toxic Substances and Disease Registry 


CHA  Child Health Advisory 


DWA  Drinking Water Advisory 


EIP    Environmental Integrity Project 


EPA    U.S. Environmental Protection Agency  


FGD   Flue Gas Desulfurization 


FOIA  Freedom of Information Act 


GWPS    Groundwater Protection Standard 


IRIS  Integrated Risk Information System 


KDEP  Kentucky Department for Environmental Protection  


LHA  Lifetime Health Advisory 


MCL  Maximum Contaminant Level 


OIG    TVA Office of the Inspector General 


RGA    Regional Groundwater Aquifer; an aquifer beneath the Shawnee Fossil Plant 


RSL  Regional Screening Level 


SMCL  Secondary Maximum Contaminant Level 


TDEC  Tennessee Department of Environment & Conservation 


TDS  Total Dissolved Solids 


TVA  Tennessee Valley Authority 


UCD    Upper Consolidated Deposits; an aquifer beneath the Shawnee Fossil Plant 


UPL   Upper Prediction Limit 


USWAG  Utility Solid Waste Activities Group 
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2 Allen Fossil Plant 


Background 


The Allen Fossil Plant is located on the south shore of Lake McKellar outside of Memphis, TN.  


TVA has been operating Allen’s three coal units since the 1950s.  The original ash pond, located 


west of the site, was deactivated and pumped dry in 1992.31  A chemical treatment pond was 


built inside the northeast corner of the abandoned ash pond.32  The active ash pond was 


commissioned in 1967 and expanded in 1978.33  The plant and the ash ponds rest on a mix of 


alluvial deposits, both naturally occurring and artificially in-filled.34  


Monitoring 


Figure 2-1 shows the approximate locations of the groundwater wells discussed below.  Until 


2010, the well network at Allen consisted of wells P1 through P5, which surround the main 


plant and the active ash pond.  These wells were historically monitored every two years on a 


voluntary basis.  The 2010 USWAG voluntary monitoring plan added well P6, located between 


the center of the active ash pond and Lake McKellar, and otherwise continued to monitor 


existing wells P1, P4, and P5.  TVA apparently stopped monitoring wells P2 and P3 in 2008.  The 


current monitoring program consists of voluntary monitoring of wells P1, P4, P5, and P6. 


According to TVA’s groundwater monitoring reports there is a strong “communication” 


between the alluvial aquifer beneath Allen and the adjacent Lake McKellar,35 and “[t]he 


predominant flow of groundwater is towards Lake McKellar.”36 However, lake levels sometimes 


rise above the local groundwater table and reverse the direction of flow. The groundwater 


levels measured for the February 2008 sample collection, for example, showed groundwater 


movement away from the lake.37  


Aside from the notable shortage of groundwater data, discussed further below under “data 


gaps,” the biggest problem at Allen is the arsenic and other coal ash contaminants leaching into 


Lake McKellar.  Unsafe concentrations of arsenic have been detected in three wells along the 


lake shore.  Wells P2 and P3 are located at the northwest and northeast corners of the main 


                                                 
31


 Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment – Coal Combustion Product 
Impoundments and Disposal Facilities – Appendix B, Allen Fossil Plant, West Ash Pond page 1 (June 24, 2009). 
32


 Id. at 3. 
33


 Id. at Appendix B, Allen Fossil Plant, East Ash Pond and Dredge Cell, page 1. 
34


 Id. at Appendix B, Phase 1 Plant Summary, page 2. 
35


 TVA, Groundwater Monitoring Report – Allen Fossil Plant – February 2008 (Aug. 22, 2008) (“Groundwater levels 
measured at Allen fluctuate with changes in McKellar Lake levels, driven by changes in Mississippi River elevation, 
which suggest a strong communication between groundwater under the site and nearby surface water.”) 
36


 Id. 
37


 Id. at 5. 
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plant (see Fig. 2-1).  The data we have on file, collected in 2004, 2006, and 2008, show 


concentrations above and below the current MCL of 10 ug/L.  TVA has recognized this as an 


ongoing historical problem and attributed it to the abandoned ash pond: 


Since 1988, groundwater sampling results at all Allen wells have produced 
detectable and consistent levels of arsenic, with well P2 typically being above the 
new MCL [10 ug/L].  Two of the last five bi-annual sampling events have shown 
P3 with arsenic levels at or above the MCL . . . The source of arsenic is potentially 
due to ash leachate from the inactive West Ash Pond.  Elevated levels of ash 
leachate analytes boron and sulfate detected in adjacent well P2 indicate 
probable ash impoundment releases and migration.  Concentrations of arsenic, 
boron, and sulfate are historically higher than the background (well P1) data.  
Significantly higher levels of these ash leachate indicators and total dissolved 
solids were measured from 1988 to 2000, indicating an active period of 
contaminant transmission.38   


Well P6 was installed in 2010 and sampled seven times between February 2011 and 


February 2013.  Arsenic concentrations in this well have been consistently higher than 


the MCL of 10 ug/L, fluctuating between 15 and 43 ug/L.  Boron, TVA recognizes as an 


indicator of coal ash leachate,39 has also been present at elevated and unsafe levels in 


this well. 


Data Gaps 


1.  Infrequent and discontinued sampling.  Prior to 2010, wells were only monitored 


biannually and on a voluntary basis.  Wells P2 and P3, which showed elevated and 


unsafe levels of arsenic, have not been monitored since 2008. 


2.  Inadequate well network.  Groundwater mounding is suspected at both the 


inactive and the active ash ponds, and as noted above, general groundwater flows at 


Allen sometimes reverse and flow away from the river.  In other words, groundwater 


flows are dynamic and inconsistent.  The existing well network is not capable of 


characterizing this situation, a fact that TVA acknowledged in its 2008 groundwater 


report: “The ash ponds and other impoundments likely produce radial groundwater flow 


away from their impoundments that cannot be adequately characterized with the 


existing well network.”40   


A more egregious problem is the fact that the abandoned ash pond is effectively 


unmonitored (see Fig. 2-1), with all wells situated east of the pond and no wells closer 


                                                 
38


 TVA, Groundwater Monitoring Report – Allen Fossil Plant – February 2008, at 2 (Aug. 22, 2008). 
39


 Id. 
40


 Id. at 5. 
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than 200 meters (the USWAG plan calls for wells within 150 meters of every pond41). 


Although TVA admitted that it needs at least one new well downgradient of the inactive 


ash pond,42 it has not yet installed such a well.   


Failure to regulate 


Groundwater monitoring at Allen is strictly voluntary, which in practice means that TVA has no 


obligation to report exceedances to TDEC.  As the OIG report observed,  


Elevated levels of boron and sulfate indicated probable ash impoundment 
releases and migration.  Concentrations of arsenic, boron, and sulfate in that 
well have been historically higher than the background data.  According to TVA 
personnel, these levels have not been reported to TDEC because the testing was 
not required.43    


TDEC has flatly failed to regulate Allen’s abandoned ash pond, even when it knew about the 


“active period of contaminant transmission” during the 1990s.44  According to Tennessee law, 


ash ponds are regulated by the Water Division as long as they are actively treating waste, but 


must be regulated as landfills when they become inactive.45  Landfill regulations include 


significant groundwater monitoring and a process that leads to corrective action when 


contamination reaches certain levels.46  Allen’s inactive ash pond was pumped dry in 1992, so 


these regulations should have been applied over twenty years ago.  Proper regulation would 


have provided a full picture of the contamination leaching from the pond, and perhaps 


corrective action.  Instead we have a very small amount of information from one barely 


relevant well; what we know may only be the tip of the iceberg.  Although environmental 


                                                 
41


 See, e.g., URS, TVA Gallatin Fossil Plant – Preliminary Ash Pond Closure Plan (Revision 0) – Prepared for TVA, 
Appendix B page 4 (Sep. 25, 2012).  
42


 Id. at 7 (“With coming [USWAG] voluntary surveillance measures, Allen Fossil Plant will likely be subject to 
required monitoring of groundwater surrounding the two onsite ash impoundments.  This will likely necessitate 
installation of two additional wells, including . . .  a new downgradient well for the inactive West Ash Pond. 
43


 TVA Office of the Inspector General, Inspection Report: TVA’s Groundwater Monitoring at Coal Combustion 
Products Disposal Areas, 7 (June 21, 2011) (emphasis added).  
44


 TVA, Groundwater Monitoring Report – Allen Fossil Plant – February 2008, at 2 (Aug. 22, 2008). 
45


 See Tenn. Code. Ann. § 68-211-106; Letter from Paul Sloan, TDEC Deputy Commissioner, to Josh Galperin, 
Southern Alliance for Clean Energy, and Kimberly Wilson, Environmental Integrity Project, 3 (Sept. 7, 2010) (“As 
previously indicated, TDEC regulates solid waste disposal units under solid waste rules found at 1200-01-07 and 
wastewater treatment units under NPDES permitting rules found at 1200-04-05. The Division of Solid Waste is the 
lead agency for solid waste disposal units containing CCW. That would include impoundments formerly used for 
wastewater treatment that contain CCW and no longer provide treatment or discharge process wastewater”) 
(emphasis added); Letter from Robert J. Martineau, Jr.,TDEC Commissioner, to Joshua Galperin, Southern Alliance 
for Clean Energy (Apr. 23, 2012) (“Industrial and municipal wastewater treatment plants, such as TVA ash ponds, 
are not subject to solid waste permitting process…When the ash pond is converted from a wastewater treatment 
unit to a solid waste management unit, oversight will be transferred to Solid Waste Management.”) 
46


 See Tenn. Comp. Rules & Regs. 1200-01-07-.04(7).  
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groups asked TDEC to regulate the abandoned ash pond in 2012,47 they were told that the 


current Clean Water Act permit for the plant exempted it from any landfill requirements, a 


statement that is plainly inconsistent with the law.48    


 


 


  


                                                 
47


 See Letter from Angela Garrone, Southern Alliance for Clean Energy, et al., to Robert J. Martineau Jr., TDEC 
Commissioner (Sep. 10, 2012).  
48


 See id; Letter from Pat Flood, Director of TDEC Division of Solid Waste Management, to Angela Garrone, 
Southern Alliance for Clean Energy (Dec. 6, 2012). 
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Figure 2-1: Groundwater wells at Allen Fossil Plant (approximate locations) 
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Table 2-1: Allen Fossil Plant, Well P1. Sampled 8 times between March 2004 and February 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <200 Limited data since 2008 


Antimony 6  <3  


Arsenic 10  1.0 – 2.1  


Barium 2,000  450 – 600  


Beryllium 4  <2  


Boron 3,000 <200 Limited data since 2008 


Cadmium 5 <0.5  


Chloride 250 mg/L 1.4 – 2.3 mg/L Limited data since 2008 


Chromium 100 <0.5 – 2.2  


Cobalt 4.7 <1 No data since 8/2011 


Copper 1,300 <10 No data since 8/2011 


Fluoride 4,000 180 – 300  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 590 – 780 Limited data since 2008 


Mercury 2 <0.2  


Molybdenum 40 <20 Limited data since 2008 


Nickel 100 <1 – 2.9  


Nitrate 10,000 <100  


Selenium 50 <1  


Silver 100 <10  


Strontium 9,300 471 – 620 Limited data since 2008 


Sulfate 500 mg/L 5 – 43 mg/L Limited data since 2008 


TDS 500 mg/L 480 – 600 mg/L Limited data since 2008 


Thallium 2 <2  


Vanadium 63 <10 No data since 8/2011 


Zinc 2,000 <10 – 23 No data since 8/2011 


 


 


 


 


 


 


 


Table 2-2: Allen Fossil Plant, Well P2. Sampled 3 times between March 2004 and February 
2008. No data since 2008. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <200  


Antimony 6  <3  


Arsenic 10  8.1 – 14  


Barium 2,000  160-320  


Beryllium 4  <2  


Boron 3,000 <200 – 500  


Cadmium 5 <0.5  


Chloride 250 mg/L 17 – 25 mg/L  


Chromium 100 <0.1 – 1.0  


Cobalt 4.7 <1  


Copper 1,300 <10  


Fluoride 4,000 180 – 220  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 560 – 930  


Mercury 2 <0.2  


Molybdenum 40 <20  


Nickel 100 <1 – 1.7  


Nitrate 10,000 <10 – 110  


Selenium 50 <1  


Silver 100 <10  


Strontium 9,300 240 -460  


Sulfate 500 mg/L 52 – 85 mg/L  


TDS 500 mg/L 340 – 620 mg/L  


Thallium 2 <2  


Vanadium 63 <10  


Zinc 2,000 <10  
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Table 2-3: Allen Fossil Plant, Well P3. Sampled 3 times between March 2004 and February 
2008. No data since 2008. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <50 – 120  


Antimony 6  <3  


Arsenic 10  3.6 – 13  


Barium 2,000  190 – 500  


Beryllium 4  <2  


Boron 3,000 <200  


Cadmium 5 <0.5  


Chloride 250 mg/L 14 – 19 mg/L  


Chromium 100 <1  


Cobalt 4.7 <1  


Copper 1,300 <10  


Fluoride 4,000 110 – 190  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 370 – 1,400  


Mercury 2 <0.2  


Molybdenum 40 <20  


Nickel 100 <1 – 1.5  


Nitrate 10,000 <100  


Selenium 50 <1  


Silver 100 <10  


Strontium 9,300 <100  


Sulfate 500 mg/L 42 – 66 mg/L  


TDS 500 mg/L 245 – 450 mg/L  


Thallium 2 <2  


Vanadium 63 <10  


Zinc 2,000 <10  


 


 


 


 


 


 


 


Table 2-4: Allen Fossil Plant, Well P4. Sampled 8 times between March 2004 and February 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <200 Limited data since 2008 


Antimony 6  <3  


Arsenic 10  1.8 – 5.7  


Barium 2,000  51 – 195  


Beryllium 4  <2  


Boron 3,000 <200 – 300 Limited data since 2008 


Cadmium 5 <0.5  


Chloride 250 mg/L 8.6 – 61 mg/L Limited data since 2008 


Chromium 100 <1 – 4.2  


Cobalt 4.7 <1 No data since 8/2011 


Copper 1,300 <10 No data since 8/2011 


Fluoride 4,000 110 – 390  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 610 – 880 Limited data since 2008 


Mercury 2 <0.2  


Molybdenum 40 <20 Limited data since 2008 


Nickel 100 <1 – 4.1  


Nitrate 10,000 <10 – 260  


Selenium 50 <1  


Silver 100 <10  


Strontium 9,300 90 -160 Limited data since 2008 


Sulfate 500 mg/L 28 – 58 mg/L Limited data since 2008 


TDS 500 mg/L 160 – 300 mg/L Limited data since 2008 


Thallium 2 <2  


Vanadium 63 <10 No data since 8/2011 


Zinc 2,000 <10 No data since 8/2011 
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Table 2-5: Allen Fossil Plant, Well P5. Sampled 8 times between March 2004 and February 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <200 Limited data since 2008 


Antimony 6  <3  


Arsenic 10  2.7 – 4.5  


Barium 2,000  255 – 2,40049  


Beryllium 4  <2  


Boron 3,000 220 – 300 Limited data since 2008 


Cadmium 5 <0.5  


Chloride 250 mg/L 15 – 23 mg/L Limited data since 2008 


Chromium 100 <1 – 8.9  


Cobalt 4.7 <1 No data since 8/2011 


Copper 1,300 <10 No data since 8/2011 


Fluoride 4,000 150 – 200  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 470 – 710 Limited data since 2008 


Mercury 2 <0.2  


Molybdenum 40 <20 Limited data since 2008 


Nickel 100 <1 – 9.9  


Nitrate 10,000 <100  


Selenium 50 <1  


Silver 100 <10  


Strontium 9,300 150 – 260 Limited data since 2008 


Sulfate 500 mg/L 23 – 51 ug/L Limited data since 2008 


TDS 500 mg/L 200 – 305 mg/L Limited data since 2008 


Thallium 2 <2  


Vanadium 63 <10 No data since 8/2011 


Zinc 2,000 <10 – 13 No data since 8/2011 


 


 


 


                                                 
49


 Although TVA reported a barium concentration of 2,400 mg/L in well P5 in 


February 2013, above the MCL of 2,000 mg/L, there are several reasons to suspect 


laboratory error.  First, this is the only instance, at least in the data that we have 


on file, that barium in a TVA well has exceeded the MCL.  Second, historical data 


for well P5 never exceeded 500 mg/L.  Finally, data for the other pollutants 


measured in well P5 were consistent with historical data for that well. 


Table 2-6: Allen Fossil Plant, Well P6. Sampled 6 times between February 2011 and February 
2013.50 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 190 Limited data 


Antimony 6  <1  


Arsenic 10  15 – 43  


Barium 2,000  220 – 490  


Beryllium 4  <2  


Boron 3,000 500 – 2,100  


Cadmium 5 <0.5  


Chloride 250 mg/L 13 – 14 mg/L  


Chromium 100 <1 – 4.4  


Cobalt 4.7 <1  


Copper 1,300 <1 – 1.1  


Fluoride 4,000 <100 – 330  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 580 – 870  


Mercury 2 <0.2  


Molybdenum 40 3.8 – 4.0 Limited data 


Nickel 100 1.3 – 4.4  


Nitrate 10,000 <100 – 180  


Selenium 50 <1  


Silver 100 <0.5  


Strontium 9,300 270 – 620 Limited data 


Sulfate 500 mg/L 44 – 89 mg/L  


TDS 500 mg/L 270 – 510 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 <10 – 24  


 


 


 


                                                 
50


 Arsenic was measured 7 times: 2/2011, 4/2011, 8/2011, 11/2011, 1/2012, 8/2012, and 


2/2013. 
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3 Bull Run Fossil Plant 


Background 


The Bull Run Fossil Plant is located at the confluence of the Clinch River and Bull Run Creek 


outside of Oak Ridge, TN.  TVA has been operating a single large unit at Bull Run since 1967.  


The original complex of ponds along the Clinch River has changed significantly over time.  The 


area now known as Bottom Ash Area 1 was originally a fly ash pond; TVA filled it with bottom 


ash in 1985, and has been stacking bottom ash in the area since then.51  Area 2A, Ash Pond 2, 


and the Stilling Pond were originally one large ash pond that TVA started using in 1971.52  The 


stilling pond was separated from the rest of the pond in 1976.  Area 2A was separated from the 


rest of the pond in 1981.  TVA disposed of wet fly ash in Area 2A until 1989, then disposed of 


dry bottom ash there until 2004, and ultimately converted it to a gypsum disposal area in 2006-


2008.  Ash Pond 2 is now used as a fly ash settling pond, and also receives discharges from the 


coal yard runoff and metal cleaning ponds and overflow from the gypsum area (2A).  The Dry 


Fly Ash Stack (landfill) has been in operation since 198253.  TVA used the East/West Dredge Cell 


for dredged fly ash disposal from 1981 to 1995; it is currently inactive.54 


Monitoring 


There are currently 12 wells monitoring groundwater at Bull Run.  Four wells surround the Dry 


Fly Ash Landfill, five wells monitor the gypsum and ash landfills along the Clinch River, and three 


wells, installed in 2010 as part of the USWAG voluntary monitoring plan, are located along the 


edges of the ash ponds (see figure 3-6).  Well 45R, a downgradient well at the Dry Fly Ash 


Landfill, replaced well 45 in 2009.  Note that the upgradient well at the Dry Fly Ash Landfill is 


well “I” (eye), while the upgradient well at the gypsum/ash landfill is well “1.”  Our files include 


groundwater data from 2008-2012. 


 


Wells around the Dry Fly Ash Landfill show a clear pattern of ash-related contamination.  Since 


2008, boron concentrations in downgradient well 45R have been much higher than the 


concentrations in upgradient well I (consistently <200 ug/L), higher than the Child Health 


Advisory of 300 ug/L (see Fig. 3-1), and increasing.  The same pattern is evident with 


molybdenum (Fig. 3-2).  Manganese and sulfate concentrations in wells 45 and 45R have also 


been higher than background and higher than upgradient concentrations.  Despite the clear 


                                                 
51


 Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Tennessee, Appendix C, Bull Run Fossil 
Plant, Bottom Ash Disposal Area, page 1 (June 24, 2009). 
52


 Id. at Fly Ash pond Area 2, page 1. 
53


 Id. at Dry Flay Ash Stack, page 1. 
54


 Id. at East/West Dredge Cell, page 1. 
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evidence of a problem, and despite the fact that boron and molybdenum concentrations were 


getting progressively worse in well 45R, all four of these pollutants were dropped from 


monitoring in 2010.  TVA measured these pollutants again in May 2013, and results show that 


the levels of boron and molybdenum continue to increase. 


 


Wells downgradient of the gypsum and ash landfills along the river (wells 47 – 50) also show 


evidence of contamination, including unsafe concentrations of cobalt, manganese, 


molybdenum, and sulfate.  All wells have consistently shown unsafe levels of manganese.  


Manganese concentrations in upgradient well 1, however, are even higher than those in 


downgradient wells, suggesting a natural or man-made source other than the landfills.  Cobalt 


concentrations in downgradient well 48 (see Fig. 3-3) were high enough to warrant an 


investigation by TVA in 2009.  That investigation came to the unsatisfying conclusion that “ash 


and or gypsum leachate may not be the source or only source of cobalt in well 48.”55  In fact, it 


is quite likely that the ash landfill is the cause of the problem – downgradient wells have higher 


cobalt concentrations than the upgradient well, and the concentrations of cobalt in ash samples 


(mean of 64 mg/kg) were much higher than concentrations in soil samples (means of 9.0 – 12.7 


mg/kg).56  Although cobalt concentrations in wells 47 and 48 have declined since 2008, they 


remain unsafe.  


 


Well 49 shows clear evidence of increasing contamination.  TVA omitted manganese, strontium, 


sulfate, and TDS from monitoring in 2010-2012, but results from 2013 confirm they have all 


been increasing with a consistent pattern:  Figure 3-4 plots the increase of each pollutant 


relative to its concentration in February 2008, and it shows that all of these pollutants have 


been increasing in parallel.  Cobalt, which has been consistently monitored over this period, fits 


the same pattern.  Other pollutants have not been increasing but nevertheless reflect ongoing 


contamination:  Boron concentrations have been stable at concentrations (1.8 – 2.3 mg/L) 


much higher than background (<0.2 mg/L).  Molybdenum concentrations in well 49 have been 


declining over this period, from 700 to 410 ug/L, but remain 10 times higher than the Lifetime 


Health Advisory of 40 ug/L. 


Groundwater around the ash ponds has only recently been monitored, and not always for the 


full range of pollutants.  The limited data show arsenic above the MCL in well 52 in addition to 


manganese concentrations slightly above the lifetime health advisory in wells 51 and 52.


                                                 
55


 TVA, Bull Run Fossil Plant Gypsum/Coal-Ash Landfill Cobalt Investigation Report (Oct. 2, 2009). 
56


 Id.  Cobalt concentrations from gypsum samples were nondetect (<0.5 mg/kg), suggesting that the ash, and not 
the gypsum, is the source of the cobalt. 
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Figure 3-1: Boron concentrations (ug/L) in wells around the Bull Run Fossil Plant Dry Fly Ash Landfill 


(hollow data points are nondetect at <200 ug/L). 


 


Figure 3-2: Molybdenum concentrations (ug/L) in wells around the Bull Run Fossil Plant Dry Fly Ash 
Landfill (hollow data points are nondetect at <2 or <5 ug/L). 
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Figure 3-3: Cobalt concentrations (ug/L) in wells around the Bull Run Fossil Plant Gypsum and Fly Ash 
Landfill (hollow data points are nondetect at <1 or <10 ug/L). 
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Figure 3-4: Increase of selected pollutants in Well 49.  The Y axis reflects the ratio of the concentration 
of each pollutant on various dates to the same pollutant’s concentration in February 2008.  The figure 
shows that all of these pollutants roughly tripled in concentration between 2008 and 2013. 
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Data Gaps 
 


1.  Discontinued monitoring of coal ash indicators.  TVA’s groundwater reports suggest that 


TVA and TDEC deliberately dropped most coal ash indicators from monitoring in recent years.57  


Aluminum, boron, chloride, manganese, molybdenum, strontium, sulfate, and TDS were all 


dropped from site-wide monitoring after May 2010, aside from one initial round of sampling at 


two of the three ash pond wells in May 2011.  TVA measured these pollutants again in 2013, 


but only in some wells.  This lack of monitoring is troubling for two reasons; not only are these 


pollutants associated with coal ash leachate,58 they are also found at high concentrations in 


downgradient wells at Bull Run, and in the case of boron and molybdenum in well 45R, have 


been steadily increasing.  


2. Unmonitored areas.  The East/West Dredge Cell is unmonitored.  We do not have 


historical data for this area on file, and there is no way of knowing the extent of any 


contamination. 


3.  Shifting groundwater protection standards.  Although not strictly a data gap, the 


inconsistent selection of Groundwater Protection Standards (GWPSs) for cobalt obscures the 


contamination at the gypsum landfill.  Table 3-1, below, lists the various GWPSs that have been 


applied to the two Bull Run landfill areas along with the Upper Prediction Intervals (UPLs) used 


as the upper bound on assumed background concentrations.  GWPSs have ranged from 4.7 to 


55, they have been alternately health-based (Regional Screening Levels) and background-based 


(UPLs), and they have rarely been consistent between landfills.  Moreover, they have not 


always been applied – TVA stopped comparing cobalt to any standards in 2011.  This shifting 


benchmark means that cobalt, which has consistently exceeded the health-based Regional 


Screening Level in well 48, is not routinely flagged as an issue in the groundwater reports.  TDEC 


has the authority to require TVA to apply a strict groundwater protection standard, and it has 


occasionally done so.  It should, in the future, routinely require TVA to demonstrate compliance 


with the cobalt Regional Screening Level of 4.7 ug/L.  


 
 
 
 


                                                 
57


 It may be the case that TVA is measuring more than they report; our conclusions are based on what was 
provided to us in public record requests.  
58


 See, e.g., U.S. EPA co-proposed Subtitle D coal ash regulations, which would have made boron, chloride, sulfate, 
and TDS, among others, “detection monitoring” parameters, and would have included aluminum, boron, chloride, 
manganese, molybdenum, sulfate, and TDS among the “assessment monitoring” parameters.  75 Fed. Reg. 35128, 
35253 (June 21, 2010).  See also TVA, Groundwater Monitoring Report – Allen Fossil Plant – February 2008, at 2 
(Aug. 22, 2008) (identifying boron and sulfate as “ash leachate analytes.” 







38 


 


Table 3-1: Regional Screening Levels (RSLs), Upper Prediction Limits (UPLs), and Groundwater Protection 
Standards (GWPSs) for cobalt at the two Bull Run landfills over time.  Empty cells reflect groundwater 
reports that failed to identify RSLs, UPLs, or GWPSs.     


Date RSL 
Dry fly ash landfill Gypsum area 2A 


UPL (ug/L) GWPS (ug/L) UPL (ug/L) GWPS (ug/L) 


Feb. 2008 - No report on file - - 


May 2008 - 2259 - - - 


Nov. 2008 - 22 - No report on file 


May 2009 - 22 - 3760 37 


Nov. 2009 11 22 - 35 35 


Feb. 2010 11 22 22 No report on file 


May 2010 11 22 22 55 55 


Nov. 2010 11 1061 11 53 53 


May 2011 11 10 11 28.5 1162 


Nov. 2011 4.7 10 4.7 44.7 - 


May 2012 - - - - - 


Nov. 2012 - 10 - No report on file 


May 2013 - 10 - 38.4 - 


 


Failure to regulate 


As described above, TVA and TDEC have routinely omitted coal ash indicators from 


groundwater monitoring, and have stopped comparing cobalt to any kind of regulatory 


standard.  These could not have been arbitrary decisions.  Boron, cobalt, manganese, 


molybdenum, and sulfate had all been observed at unsafe concentrations in one or more on-


site wells.  Rather than dealing with known contamination, however, TVA and TDEC chose to 


ignore the problem for two years and leave the source of the problem in place. 


  


                                                 
59


 Although this report generally used intrawell UPLs, TVA describes the cobalt UPL of 22 ug/L as the “assumed UPL 
equal to 90


th
 percentile of TVA valley-wide groundwater measurements.” TVA, Bull Run Fossil Plant  Dry Fly Ash 


Disposal Facility Groundwater Monitoring Report – May 2008, 3 (June 25, 2008). 
60


 Calculated on an interwell basis; this value represents the upper confidence limit on data from background well 
1 between August 2006 and the date of each report. 
61


 Based on data from background well I, June 2000 – date of report.  
62


 Set at the RSL level “at the request of TDEC regulator over the site.” TVA, Bull Run Fossil Plant Gypsum/Coal Ash 
Landfill Groundwater Assessment Monitoring Report – May 2011, 3 (June 24, 2011). 
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Figure 3-6: Groundwater wells at Bull Run Fossil Plant (approximate locations) 
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Table 3-2: Bull Run Fossil Plant, Well 10-51. Sampled 5 times between May 2011 and May 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 2,000 No data since 5/2011 


Antimony 6  <1  


Arsenic 10  <5  


Barium 2,000  69 – 81  


Beryllium 4  <1  


Boron 3,000 <200 No data since 5/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 3.3 mg/L No data since 5/2011 


Chromium 100 <2 – 4.4  


Cobalt 4.7 <1 – 1.5 No data since 5/2012 


Copper 1,300 <2 – 2.4 No data since 5/2012 


Fluoride 4,000 <100 No data prior to 5/2012 


Lead 15 <1 – 1.6  


Lithium 31  No data 


Manganese 300 400 No data since 5/2011 


Mercury 2 <0.2  


Molybdenum 40 9 No data since 5/2011 


Nickel 100 1.9 – 6.0  


Nitrate 10,000 <100  


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300 110 No data since 5/2011 


Sulfate 500 mg/L 11 mg/L No data since 5/2011 


TDS 500 mg/L 310 mg/L No data since 5/2011 


Thallium 2 <1  


Vanadium 63 <2 – 4.4 No data since 11/2011 


Zinc 2,000 <10 – 10 No data since 11/2011 


 


 


 


 


 


 


 


Table 3-3: Bull Run Fossil Plant, Well 10-52. Sampled 5 times between May 2011 and May 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 750 No data since 5/2011 


Antimony 6  <1  


Arsenic 10  22 – 31  


Barium 2,000  27 –510  


Beryllium 4  <1 – 1.8  


Boron 3,000 <200 No data since 5/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 5 mg/L No data since 5/2011 


Chromium 100 <2 – 3.5  


Cobalt 4.7 1.6 – 2.8 No data since 5/2012 


Copper 1,300 <2 No data since 5/2012 


Fluoride 4,000 170 No data prior to 5/2012 


Lead 15 <1 – 1.6  


Lithium 31  No data 


Manganese 300 360 No data since 5/2011 


Mercury 2 <0.2  


Molybdenum 40 9 No data since 5/2011 


Nickel 100 1.7 – 4.2  


Nitrate 10,000 <100  


Selenium 50 <1 – 4.2  


Silver 100 <1 – 5.3  


Strontium 9,300 280 No data since 5/2011 


Sulfate 500 mg/L <5 mg/L No data since 5/2011 


TDS 500 mg/L 395 mg/L No data since 5/2011 


Thallium 2 <1  


Vanadium 63 2.2 – 2.5 No data since 11/2011 


Zinc 2,000 <10 – 19 No data since 11/2011 
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Table 3-4: Bull Run Fossil Plant, Well S. Sampled 4 times between November 2011 and May 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  <5  


Barium 2,000  49 – 59  


Beryllium 4  <1  


Boron 3,000  No data 


Cadmium 5 <0.5 – 0.6  


Chloride 250 mg/L  No data 


Chromium 100 <2  


Cobalt 4.7 1.1 No data since 5/2012 


Copper 1,300 <2 No data since 5/2012 


Fluoride 4,000 <100 No data prior to 5/2012 


Lead 15 <1  


Lithium 31  No data 


Manganese 300  No data 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 3.1 – 4.5  


Nitrate 10,000 <100 No data prior to 5/2012 


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300  No data 


Sulfate 500 mg/L  No data 


TDS 500 mg/L  No data  


Thallium 2 <1  


Vanadium 63 <2 No data since 11/2011 


Zinc 2,000 <10 – 19 No data since 11/2011 


 


 


 


 


 


 


 


Table 3-5: Bull Run Fossil Plant, Gypsum/Bottom Ash landfills, Well BRF-1. Sampled 11 times 
between February 2008 and May 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 3,800 (decreasing) No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  1.8 – 5.0  


Barium 2,000  <2 – 1,86763  


Beryllium 4  <2  


Boron 3,000 <200 No data 5/2010-11/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 3.2 – 4.8 mg/L No data 5/2010-11/2012 


Chromium 100 <10  


Cobalt 4.7 1.1 – 12 (decreasing) No data 5/2010-11/2012 


Copper 1,300 <10 No data 5/2010-11/2012 


Fluoride 4,000 <100 – 240  


Lead 15 <5  


Lithium 31  No data 


Manganese 300 19,000 – 22,000 No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 <10 No data 5/2010-11/2012 


Nickel 100 <5  


Nitrate 10,000 <100  


Selenium 50 <5  


Silver 100 <1 – 10  


Strontium 9,300 190 – 210 No data 5/2010-11/2012 


Sulfate 500 mg/L <5 – 15 No data 5/2010-11/2012 


TDS 500 mg/L 220 – 260 No data 5/2010-11/2012 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 83  
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 TVA reported barium concentrations of <0.002 mg/L in November 2010 and November 


2011.  These may have been typographical errors; aside from these two nondetects, data 
have ranged from 1.4 mg/L to 1.9 mg/L. 
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Table 3-6: Bull Run Fossil Plant, Gypsum/Bottom Ash landfills, Well BRF-47. Sampled 11 
times between February 2008 and May 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 280 – 3,700 (decreasing) No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  1.7 – 6.1  


Barium 2,000  23 – 48  


Beryllium 4  <2  


Boron 3,000 1,750 – 2,600 No data 5/2010-11/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 3 – 12 mg/L No data 5/2010-11/2012 


Chromium 100 <10  


Cobalt 4.7 6 – 31  


Copper 1,300 <2 – 5  


Fluoride 4,000 <100 – 270 No data 5/2010-11/2012 


Lead 15 <5  


Lithium 31  No data 


Manganese 300 3,400 – 6,300 (decreasing) No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 22 – 50 No data 5/2010-11/2012 


Nickel 100 3 – 16  


Nitrate 10,000 <100 No data 5/2010-11/2012 


Selenium 50 <1 – 1.8  


Silver 100 <1 – 10  


Strontium 9,300 2.3 – 3.5 No data 5/2010-11/2012 


Sulfate 500 mg/L 580 – 1,000 mg/L, decreasing No data 5/2010-11/2012 


TDS 500 mg/L 1,000 – 1,500 mg/L  No data 5/2010-11/2012 


Thallium 2 <5  


Vanadium 63 <10  


Zinc 2,000 52 – 120   


 


 


 


 


 


 


 


Table 3-7: Bull Run Fossil Plant, Gypsum/Bottom Ash landfills, Well BRF-48. Sampled 11 
times between February 2008 and May 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 900 – 10,000 No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  <1 – 2.9   


Barium 2,000  27 – 71  


Beryllium 4  <2  


Boron 3,000 1,200 – 2,100 No data 5/2010-11/2012 


Cadmium 5 <0.5 – 1.1  


Chloride 250 mg/L 2.0 – 3.8 mg/L No data 5/2010-11/2012 


Chromium 100 <2 – 11  


Cobalt 4.7 17 – 100  


Copper 1,300 <2 – 7.4  


Fluoride 4,000 100 – 230 No data 5/2010-11/2012 


Lead 15 <1 – 5.5  


Lithium 31  No data 


Manganese 300 9,200 – 18,000 No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 <5 – 6 No data 5/2010-11/2012 


Nickel 100 17 – 43  


Nitrate 10,000 <100 No data 5/2010-11/2012 


Selenium 50 <1 – 1.6  


Silver 100 <10  


Strontium 9,300 3.2 – 6.3 No data 5/2010-11/2012 


Sulfate 500 mg/L 1,400 – 1,800 mg/L  No data 5/2010-11/2012 


TDS 500 mg/L 2,000 – 2,600 mg/L  No data 5/2010-11/2012 


Thallium 2 <1 – 1  


Vanadium 63 <2 – 18  


Zinc 2,000 <10 – 55   
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Table 3-8: Bull Run Fossil Plant, Gypsum/Bottom Ash landfills, Well BRF-49. Sampled 11 
times between February 2008 and May 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 110 – 400 No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  1.4 – 6.1  


Barium 2,000  38 – 74  


Beryllium 4  <2  


Boron 3,000 1,800 – 2,300 No data 5/2010-11/2012 


Cadmium 5 <0.5 – 2.0  


Chloride 250 mg/L 1.6 – 38 mg/L No data 5/2010-11/2012 


Chromium 100 <10  


Cobalt 4.7 <10 (increasing)64  


Copper 1,300 <2  


Fluoride 4,000 1,200 – 1,600 No data 5/2010-11/2012 


Lead 15 <5  


Lithium 31  No data 


Manganese 300 3,000 – 9,200 No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 410 – 700 No data 5/2010-11/2012 


Nickel 100 1.2 – 20  


Nitrate 10,000 <100 No data 5/2010-11/2012 


Selenium 50 <1  


Silver 100 <10  


Strontium 9,300 1.8 – 4.5 No data 5/2010-11/2012 


Sulfate 500 mg/L 220 – 740 mg/L No data 5/2010-11/2012 


TDS 500 mg/L 250 – 1,400 mg/L  No data 5/2010-11/2012 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 13   
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 Cobalt was reported as nondetect at <10 ug/L in two sampling events in 2008 and 2009.  


Positive detections show an increasing trend, from 1.4 ug/L in May 2008 to 4.1 ug/L in May 
2013.     


Table 3-9: Bull Run Fossil Plant, Gypsum/Bottom Ash landfills, Well BRF-50. Sampled 11 
times between February 2008 and May 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 2,800 (decreasing) No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  2.4 – 4.4  


Barium 2,000  <2 – 360   


Beryllium 4  <2  


Boron 3,000 <200 No data 5/2010-11/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 2.3 – 5.3 mg/L No data 5/2010-11/2012 


Chromium 100 <10  


Cobalt 4.7 <1 – 13  


Copper 1,300 <2  


Fluoride 4,000 <100 – 170 No data 5/2010-11/2012 


Lead 15 <5  


Lithium 31  No data 


Manganese 300 2,700 – 4,700 No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 <2 – 6 No data 5/2010-11/2012 


Nickel 100 1.3 – 6.8  


Nitrate 10,000 <100 No data 5/2010-11/2012 


Selenium 50 <1 – 9.9  


Silver 100 <10  


Strontium 9,300 170 – 350 No data 5/2010-11/2012 


Sulfate 500 mg/L 21 – 35 mg/L No data 5/2010-11/2012 


TDS 500 mg/L 310 – 640 mg/L  No data 5/2010-11/2012 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <30   
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Table 3-10: Bull Run Fossil Plant, Dry Ash Disposal Facility, Well 45. Sampled 4 times 
between May 2008 and May 2009, then replaced by Well 45R (next page). 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 130  


Antimony 6  <1  


Arsenic 10  3.4 – 5.6  


Barium 2,000  43 – 62 (decreasing)   


Beryllium 4  <2  


Boron 3,000 3,200 – 4,200  


Cadmium 5 <0.5  


Chloride 250 mg/L 5.3 – 6.9 mg/L  


Chromium 100 <1 – 4.6  


Cobalt 4.7 2.0 -2.4  


Copper 1,300 <1 – 3.4  


Fluoride 4,000 <100 - 150  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 9,400 – 10,000  


Mercury 2 <0.2  


Molybdenum 40 <5 – 11  


Nickel 100 9.3 – 12.0 (decreasing)  


Nitrate 10,000 <100  


Selenium 50 <1 – 9.8  


Silver 100 <0.5  


Strontium 9,300 450 – 520  


Sulfate 500 mg/L 420 – 910 mg/L  


TDS 500 mg/L 1,600 – 1,700 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 13  


 


 


 


 


 


 


 


Table 3-11: Bull Run Fossil Plant, Dry Ash Disposal Facility, Well 45R. Sampled 12 times 
between November 2008 and May 2013.  This well replaced Well 45 (previous page). 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 3,100 (decreasing) No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  4.1 – 8.9  


Barium 2,000  31 – 110  


Beryllium 4  <1065  


Boron 3,000 12,000 – 18,000 (increasing) No data 5/2010-11/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 8.2 – 22 mg/L  


Chromium 100 <10  


Cobalt 4.7 <1066  


Copper 1,300 <2 – 13  


Fluoride 4,000 <100 – 160 No data since 5/2010 


Lead 15 <1 – 2.7  


Lithium 31  No data 


Manganese 300 5,300 – 7,800 No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 21 – 180 (increasing) No data 5/2010-11/2012 


Nickel 100 1 – 17  


Nitrate 10,000 <100 No data 5/2010-11/2012 


Selenium 50 <1 – 29  


Silver 100 <10  


Strontium 9,300 1,900 – 3,600 (increasing)   No data 5/2010-11/2012 


Sulfate 500 mg/L 800 – 2,200 mg/L No data 5/2010-11/2012 


TDS 500 mg/L 2,600 – 3,500 mg/L No data 5/2010-11/2012 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 19  
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 Of the ten measurements on file, five were reported with a detection limit of 5 ug/L, and 


one with a detection limit of 10 ug/L.  Since these are higher than the MCL for beryllium (4 
ug/L), they are not sufficient to demonstrate the absence of an exceedance.  On the other 
hand, beryllium has consistently been below detection, and half of the measurements that 
we have on file used detection limits of 1 or 2 ug/L. 
66 One of the ten measurements on file for this well reported that cobalt was undetected with 
a detection limit of 10 ug/L, which is not adequate to detect concentrations above the 
Regional Screening Level (RSL) of 4.7 ug/L.  The nine remaining measurements were below 
the RSL, however, with an average of 2.3 ug/L, and so there is little evidence that cobalt levels 
in this well are unsafe.   
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Table 3-12: Bull Run Fossil Plant, Dry Ash Disposal Facility, Well G. Sampled 12 times 
between May 2008 and May 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  <1 – 1.0   


Barium 2,000  29 – 65  


Beryllium 4  <567  


Boron 3,000 <200 – 3,300 No data 5/2010-11/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 7.4 – 9.4 mg/L  


Chromium 100 <10  


Cobalt 4.7 <1068  


Copper 1,300 <1 – 2.4  


Fluoride 4,000 <100 – 140 No data since 5/2010 


Lead 15 <1  


Lithium 31  No data 


Manganese 300 5 – 140 No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 <2 – 100 No data 5/2010-11/2012 


Nickel 100 1.4 – 47  


Nitrate 10,000 <100 – 100 No data 5/2010-11/2012 


Selenium 50 <1 – 3.7  


Silver 100 <10  


Strontium 9,300 0.17 – 0.48 No data 5/2010-11/2012 


Sulfate 500 mg/L 51 – 520 mg/L No data 5/2010-11/2012 


TDS 500 mg/L 275 – 1,000 mg/L No data 5/2010-11/2012 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 12  
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 Of the ten measurements on file, three were reported with a detection limit of 5 ug/L.  


Since this is higher than the MCL for beryllium (4 ug/L), it is not sufficient to demonstrate the 
absence of an exceedance.  On the other hand, beryllium has consistently been undetected, 
and seven of the ten measurements had detection limits of 3 ug/L or less. 
68


 One of the ten measurements on file for this well indicated that cobalt was undetected 


with a detection limit of 10 ug/L, which is not adequate to detect concentrations above the 
Regional Screening Level (RSL) of 4.7 ug/L.  The nine remaining measurements were 
undetected at <1 ug/L, and so there is no evidence that cobalt levels in this well are unsafe.   


Table 3-13: Bull Run Fossil Plant, Dry Ash Disposal Facility, Well I. Sampled 12 times between 
May 2008 and May 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 165 – 2,500  No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  59 – 69  


Beryllium 4  <569  


Boron 3,000 <200 No data 5/2010-11/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 12 – 21 mg/L (increasing)  


Chromium 100 <10  


Cobalt 4.7 <1070  


Copper 1,300 <2  


Fluoride 4,000 <100 – 120 No data since 5/2010 


Lead 15 <1  


Lithium 31  No data 


Manganese 300 <10 – 27 No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 <5 No data 5/2010-11/2012 


Nickel 100 1.1 – 2.5  


Nitrate 10,000 <100 – 380 No data 5/2010-11/2012 


Selenium 50 <1 – 1.2  


Silver 100 <10  


Strontium 9,300 0.17 – 0.20 No data 5/2010-11/2012 


Sulfate 500 mg/L <5 mg/L No data 5/2010-11/2012 


TDS 500 mg/L 280 – 325 mg/L No data 5/2010-11/2012 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 36  
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 Of the ten measurements on file, three were reported with a detection limit of 5 ug/L.  


Since this is higher than the MCL for beryllium (4 ug/L), it is not sufficient to demonstrate the 
absence of an exceedance.  On the other hand, beryllium has consistently been undetected, 
and seven of the ten measurements had detection limits of 2 ug/L or less. 
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 One of the ten measurements on file for this well indicated that cobalt was undetected 


with a detection limit of 10 ug/L, which is not adequate to detect concentrations above the 
Regional Screening Level (RSL) of 4.7 ug/L.  The nine remaining measurements were 
undetected at <1 ug/L, and so there is no evidence that cobalt levels in this well are unsafe.   
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Table 3-14: Bull Run Fossil Plant, Dry Ash Disposal Facility, Well J. Sampled 12 times between 
May 2008 and May 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 810 No data 5/2010-11/2012 


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  49 – 120  


Beryllium 4  <571  


Boron 3,000 <200 – 1,300 No data 5/2010-11/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 3.8 – 17 mg/L  


Chromium 100 <10  


Cobalt 4.7 <1072  


Copper 1,300 <2  


Fluoride 4,000 <100 – 130 No data since 5/2010 


Lead 15 <5  


Lithium 31  No data 


Manganese 300 <2 – 140 No data 5/2010-11/2012 


Mercury 2 <0.2  


Molybdenum 40 <5 No data 5/2010-11/2012 


Nickel 100 1.8 – 5.5  


Nitrate 10,000 <100 No data 5/2010-11/2012 


Selenium 50 <1 – 8  


Silver 100 <10  


Strontium 9,300 0.36 – 0.51 No data 5/2010-11/2012 


Sulfate 500 mg/L 290 – 440 mg/L No data 5/2010-11/2012 


TDS 500 mg/L 320 – 870 mg/L No data 5/2010-11/2012 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 12.5   
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 Of the ten measurements on file, three were reported with a detection limit of 5 ug/L.  


Since this is higher than the MCL for beryllium (4 ug/L), it is not sufficient to demonstrate the 
absence of an exceedance.  On the other hand, beryllium has consistently been undetected, 
and seven of the ten measurements had detection limits of 2 ug/L or less. 
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 One of the ten measurements on file for this well indicated that cobalt was undetected 


with a detection limit of 10 ug/L, which is not adequate to detect concentrations above the 
Regional Screening Level (RSL) of 4.7 ug/L.  The nine remaining measurements were 
undetected at <1 ug/L, and so there is no evidence that cobalt levels in this well are unsafe.   
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4 Colbert Fossil Plant 


Background 


The Colbert Fossil Plant is located outside of Muscle Shoals, Alabama on the Tennessee River.  A 


small tributary, Cane Creek, runs northwest through the site before mixing with Colbert’s 


cooling water discharge and eventually emptying into the river.  TVA has been operating four 


units at the site since the 1950s, and added a fifth unit in the early 1960s.  The original ash 


pond, Ash Pond 1, was located at the far northwest corner of the site.  TVA stopped sluicing ash 


to the pond in 1975, but may have dry-stacked ash in the area during the 1980s.73  Ash Pond 4 


was built in 1972, and then raised by 20 feet in 1984.  Ash Pond 5 was built in 1984; sinkholes 


formed shortly after TVA started filling the pond, so TVA abandoned the northwest part of the 


area and used the southeast part to dispose of ash dredged from Ash Pond 4.  In 1990, TVA 


started dry-stacking ash in the southeast part of Ash Pond 5, which is now known as the Dry Fly 


Ash Landfill.  The Metal Cleaning Pond was built in the early 1980s and used until 2007.74  A 


chemical treatment pond just north of the Metal Cleaning Pond was closed in 1993.75 


Colbert sits atop karst bedrock characterized by dissolved cavities.  As described in one 


groundwater monitoring report, “[e]vidence of karst terrain is abundant with numerous 


sinkholes across the site and several caves along the river bluff.”76  This kind of terrain presents 


an ongoing risk that the coal ash disposal areas (or other areas) will suffer local collapses.  TVA 


has long known about this risk: A 1982 memorandum regarding the future Ash Pond 5 noted 


that “[s]udden collapse of a small portion of the soil layer overlying the cavernous limestone 


could occur,” but that it was “impossible to predict when or where they might occur.”77  


Consultants recognized that Colbert posed a “moderate risk to water resources” as early as 


1987.78   


As predicted, Colbert has experienced a series of sinkhole-related accidents over the years:   


                                                 
73


 Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Alabama, Appendix B – Colbert Fossil 
Plant (June 24, 2009). 
74


 TVA, Pond Assessment Environmental Information: A Summary of Findings, at 1 (Aug. 14, 2009); TVA, Colbert 
Fossil Plant Groundwater Monitoring Report – October 2008, at 8 (Jan. 20, 2009). 
75


 TVA, Colbert Fossil Plant Groundwater Assessment, at 4 (Oct. 1994).  
76


 TVA, Colbert Fossil Plant Groundwater Monitoring Report – October 2008, at 4 (Jan. 20, 2009). 
77


 TVA, Memorandum from M. N. Sprouse to H. S. Fox, Colbert Steam Plant – Additional Ash Disposal Area No. 5 – 
Engineering Report (Dec. 21, 1982);  see also TVA, Geology of the Colbert Steam Plant, at 10 (Nov. 1951) (“[T]he 
major structural features are the small faults and joints, with the solution accompanying these features being of 
more than passing interest.”). 
78


 TVA, Colbert Fossil Plant Groundwater Assessment, at 1 (Oct. 1994). 
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 In October of 1984, as mentioned above, a “sinkhole complex” caused the new Ash 


Pond 5 to drain at a rate of 1 foot per hour;79 this was part of a series of sinkholes in this 


area between 1983 and 1985.80   


 TVA lined the coal yard drainage basin with clay in 1988 after “water level 


measurements in the [basin] indicated subsurface leakage.”81   


 In December of 1991, a meter-wide sinkhole caused the chemical treatment pond to 


lose 2 million liters of water.82   


 In February of 2012, a sinkhole caused process water from the coal unloading area to 


drain into the river, causing a 150-foot plume.83 


The Colbert ash disposal areas have also contaminated local groundwater:  Monitoring during 


the 1980s and 1990s revealed that “[g]roundwater in both the bedrock and soil [was] impacted 


near the metal cleaning pond, coal yard drainage basin, and Ash Ponds 4 and 5.”84  A 1994 


report suggested that there were three general areas or types of contamination:  First, wells 


downgradient of the metal cleaning pond and Ash Pond 4 showed evidence of contamination 


that TVA attributed to multiple sources, including high levels of solids, boron, and molybdenum 


attributed to Ash Pond 4, and high pH and sulfate attributed to the chemical treatment pond.85  


Second, groundwater near the coal yard and coal yard drainage basin showed evidence of 


contamination from those sources, including low pH, high sulfate and dissolved solids, and 


“excessive levels of several heavy metals and cadmium.”86  Most of the wells around the coal 


yard drainage basin were abandoned in the late 1990s (see “data gaps” below).  Finally, there 


was some evidence, though not as strong, of contamination from Ash Pond 5.87  More recent 


data are discussed below. 


Overview of recent monitoring 


The groundwater quality database for Colbert is better than for most TVA sites, with data going 


back to 1982, over twenty actively monitored wells (Fig. 4-1), and a complete set of monitored 


parameters (4-2 to 4-26).  Monitoring was originally required under both solid waste and 


NPDES permits.  Alabama exempted coal ash from landfill regulations between 1982 and 


                                                 
79


 TVA, Colbert Steam Plant – Ash Pond 5 Engineering Report, at 1 – 4 (Apr. 1985).  
80


 Letter from TVA to ADEM, Response to Groundwater Incident Number GW 93-6-4 and Notice of Violation (NOV) 
(Oct. 6, 1993).  
81


 TVA, Colbert Fossil Plant Groundwater Assessment, at 1 (Oct. 1994). 
82


 Id. at 4. 
83


 Letter from TVA to ADEM, Tennessee Valley Authority (TVA) – Colbert Fossil Plant (COF) – NPDES Permit No. 
AL0003867 – Sinkhole Development (Feb. 6, 2012).  
84


 TVA, Colbert Fossil Plant Groundwater Assessment, at iii (Oct. 1994). 
85


 Id. at 66. 
86


 Id. at 66 – 70. 
87


 Id. at 68 – 70. 
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2011,88 but the Alabama Department of Environmental Management (ADEM) continued to 


require monitoring pursuant to a 1993 Notice of Violation.89 


In general, the same issues identified in the 1994 report (see preceding section) continue today.   


 Wells MC1, MC4, MC5A, and MC5C are all west and downgradient of Ash Pond 4 and 


the metal cleaning pond, and they show consistently high levels of antimony, arsenic, 


boron, and molybdenum.  Although the metal cleaning pond may have been partly 


responsible for the contamination, and was closed by TVA, the ash pond is likely to be 


the major cause.  The groundwater flow in this area is to the west and southwest, away 


from the river and toward the boundary of TVA’s property, raising concerns about 


offsite drinking water impacts. 


 


 Wells 17A, 17B, 31A, and 30B are downgradient of Ash Pond 4 to the east and north.  


TVA recently noted that “[i]ron and manganese levels exceed historical range of 


background levels, and therefore likely indicate coal ash contamination at these 


wells.”90   


 


 Wells downgradient of Area 5, an area known to be susceptible to karst-related 


sinkholes, also show evidence of ash-related contamination.91 


Ash Pond 4 is scheduled for final closure in 2020.  The problems related to seeps and leaching 


are likely to continue in the meantime; whether the site continues to present a threat to 


groundwater after closure will depend on how TVA chooses to close the pond.          


Data Gaps 


 The monitoring well network at Colbert, which now consists of 25 wells, in the past 


included 41 or more wells.92  Some of these were offsite private wells that were 


abandoned when the owners connected to public water supplies.93  In 1999, ADEM 


approved the abandonment of five wells surrounding the coal yard drainage basin after 


TVA argued that the wells were redundant or were producing results that were 


                                                 
88


 See 2011 Alabama Laws Act 2011-258 (H.B. 50); Ala. Code §§ 22-27-2 and 22-27-3. 
89


 TVA, Colbert Fossil Plant Groundwater Update – 1999, at 9 (Oct. 1999).  
90


 TVA, Colbert Fossil Plant Groundwater Monitoring Report – April 2012, at 8 (July 5, 2012).  
91


 See, e.g., id. at 8 – 9.  
92


 See TVA, Colbert Fossil Plant Groundwater Update – 1999, at 2 (Oct. 1999) (describing 37 on-site wells and 4 off-
site wells).  
93


 See, e.g., Letter from TVA to ADEM, Groundwater Assessment Update Report – Groundwater Incident 93-6-4 
(Jan. 19, 2000).  The two private wells approved for abandonment in this letter were offsite; one to the far 
northeast, and one just south of the Dry Fly Ash Landfill.  
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“unremarkable/statistically insignificant.”94  In fact, as shown in Table 4-1, some of these 


wells showed clear evidence of contamination from the drainage basin including low pH, 


high sulfate and TDS, and high levels of some metals.  These wells should not have been 


abandoned.  Wells MC2 and MC3, which were located immediately south of the metal 


cleaning pond and showed high levels of antimony, arsenic, boron, and molybdenum, 


were abandoned in 2003 and replaced with wells MC5A and MC5B.95  From what we 


have on file it is not clear why these wells were abandoned. 


Table 4-1: Evidence of contamination from three wells around the coal yard drainage basin, all 
abandoned after 1999 (mean and range of data over stated period).96 


Pollutant 
Threshold 


(see Table 1-1) 


Well CA14 
(6/17/1986-
9/14/1993) 


Well CA18A 
(6/18/1986-
2/25/1997) 


Well CA24A 
(9/27/1989-
9/26/1991) 


pH 6.5-8.5 
(SMCL) 


4.9 
(4.1-5.7) 


6.0 
(5.4-6.4) 


6.5 
(6.1-6.9) 


Sulfate (mg/L) 500 
(DWA) 


1,291 
(130-1,900) 


1,078 
(580-1,900) 


322 
(160-610) 


TDS (mg/L) 500 
(SMCL) 


2,087 
(1,400-3,000) 


1,751 
(930-2,400) 


694 
(390-1,100) 


Aluminum (mg/L) 16.0 
(RSL) 


19.8 
(2.4-56.0) 


0.36 
(0.1-3.4) 


10.1 
(0.1-47.0) 


Cadmium (ug/L) 5.0 
(MCL) 


46.8 
(0.1-101) 


5.4 
(0.2-46) 


2.3 
(0.8-5.7) 


Manganese (mg/L) 0.3 
(LHA) 


63.4 
(27-99.4) 


21.9 
(0.0-34.0) 


13.7 
(8.7-22.0) 


   


 Wells CA9R and CA29BR have not been monitored for key non-metal pollutants, 


including sulfate and chloride, since spring 2010. 


 Many pollutants were not measured in any wells in April 2013 (see 4-2 to 4-26 below).  


It is not clear whether TVA intends to measure these pollutants less frequently or to 


stop measuring them altogether.  For the most part, these were pollutants that have 


never been found at high concentrations at the plant.  Cobalt, however, has been found 


at unsafe levels in several wells, and is a pollutant of concern in the coal ash context.97  


TVA should continue to monitor cobalt on a regular basis.   


                                                 
94


 Letter from TVA to ADEM, Groundwater Assessment Update Report – Groundwater Incident 93-6-4, Enclosure A: 
Groundwater Well Summary (Mar. 6, 1998); Letter from ADEM to TVA, Re: Groundwater Incident GW-93-4 (Mar. 9, 
1999).   
95


 Letter from TVA to ADEM, Groundwater Assessment Monitoring Report (Jan. 8, 2004).  
96


 TVA, Colbert Fossil Plant Groundwater Update – 1999, at A13-A27 (Oct. 1999). 
97


 See, e.g., U.S. EPA, 75 Fed. Reg. 35128, 35145 (June 21, 2010) (identifying cobalt as one of the two “constituents 
with the highest estimated risks for surface impoundments.”). 
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Figure 4-1: Groundwater wells at Colbert Fossil Plant (approximate locations) 
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Table 4-2: Colbert Fossil Plant, Well CA19B. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 170  


Antimony 6  <1  


Arsenic 10  <1 – 3.3  


Barium 2,000  25 – 33 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200 – 240  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 14 – 20 mg/L No data in 4/2013 


Chromium 100 <2 – 9.8  


Cobalt 4.7 <1 – 7.298 No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 <100 – 160 No data in 4/2013 


Lead 15 <1  


Lithium 31 <15  


Manganese 300 <10 – 61  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <5 – 18  


Nickel 100 3.0 – 9.0 No data in 4/2013 


Nitrate 10,000 1,200 – 1,700  


Selenium 50 <1 – 2.3 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 290 – 360  


Sulfate 500 mg/L 190 – 240 mg/L  


TDS 500 mg/L 610 – 720 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 19  
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 The only positive cobalt reading was in October 2011; all other measurements were 


nondetect (<1 ug/L).   


Table 4-3: Colbert Fossil Plant, Well CA11. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 830  


Antimony 6  <1 – 1  


Arsenic 10  <1 – 3.3  


Barium 2,000  16 – 21 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 1.2 – 2.5 No data in 4/2013 


Chromium 100 2.3 – 19.0  


Cobalt 4.7 <1 – 6.5 No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 <100 – 130 No data in 4/2013 


Lead 15 3.3 – 6.6  


Lithium 31 <15  


Manganese 300 <10 – 62  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 13  


Nickel 100 4.4 – 32.0 No data in 4/2013 


Nitrate 10,000 360 – 600  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 140 – 200  


Sulfate 500 mg/L <5 mg/L  


TDS 500 mg/L 290 – 390 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 31  
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Table 4-4: Colbert Fossil Plant, Well CA12A. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 1,900  


Antimony 6  <1 – 5.5  


Arsenic 10  <1 – 1.9  


Barium 2,000  32 – 56 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 1.4 – 3.6 mg/L No data in 4/2013 


Chromium 100 <2 – 6.6  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2 – 3.9  


Fluoride 4,000 120 – 1,200 No data in 4/2013 


Lead 15 3 – 160  


Lithium 31 <15  


Manganese 300 <10 – 32  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 15  


Nickel 100 2.7 – 23.0 No data in 4/2013 


Nitrate 10,000 <100 – 390  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 160 – 260  


Sulfate 500 mg/L 7.4 – 8.9 mg/L  


TDS 500 mg/L 190 – 280 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 66  


 


 


 


 


 


 


 


Table 4-5: Colbert Fossil Plant, Well CA16. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100  


Antimony 6  <1  


Arsenic 10  <1 – 1.6  


Barium 2,000  22 – 37 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200 – 1,200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 4.4 – 7.6 mg/L No data in 4/2013 


Chromium 100 <2 – 4.7  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 <100 No data in 4/2013 


Lead 15 <1  


Lithium 31 <15 – 19  


Manganese 300 <10  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 16  


Nickel 100 <1 – 5.6 No data in 4/2013 


Nitrate 10,000 1,700 – 2,700  


Selenium 50 <1 – 3.2 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 120 – 200  


Sulfate 500 mg/L 11 – 120 mg/L  


TDS 500 mg/L 310 – 500 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 10  
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Table 4-6: Colbert Fossil Plant, Well CA17A. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 7,000  


Antimony 6  <1  


Arsenic 10  <1 – 3.4  


Barium 2,000  28 – 73 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 2.7 – 4.7 mg/L No data in 4/2013 


Chromium 100 <2 – 21  


Cobalt 4.7 <1 – 1.3 No data in 4/2013 


Copper 1,300 <2 – 7.2  


Fluoride 4,000 <100 No data in 4/2013 


Lead 15 <1 – 5.7  


Lithium 31 <15  


Manganese 300 <10 – 180  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 6  


Nickel 100 1.3 – 8.9 No data in 4/2013 


Nitrate 10,000 <100 – 840  


Selenium 50 <1 – 1.4 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 29 – 97  


Sulfate 500 mg/L 9.1 – 14.0 mg/L  


TDS 500 mg/L 60 – 120 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2 – 18  


Zinc 2,000 <10 – 56  


 


 


 


 


 


 


 


Table 4-7: Colbert Fossil Plant, Well CA17B. Sampled 5 times between April 2011 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100  


Antimony 6  <1  


Arsenic 10  1.0 – 9.2  


Barium 2,000  18 – 25 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 4.8 – 15 mg/L No data in 4/2013 


Chromium 100 <2 – 4.6  


Cobalt 4.7 6.1 – 19.0 No data in 4/2013 


Copper 1,300 <2 – 2.7  


Fluoride 4,000 <100 – 290 No data in 4/2013 


Lead 15 <1 – 6.2  


Lithium 31 <15 – 20  


Manganese 300 660 – 1,700  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 72  


Nickel 100 12 -24 No data in 4/2013 


Nitrate 10,000 <100  


Selenium 50 <1 – 1.0 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 180 – 840  


Sulfate 500 mg/L 150 – 1,000 mg/L  


TDS 500 mg/L 500 – 1,800 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 12 – 48  
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Table 4-8: Colbert Fossil Plant, Well CA20A. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 40,000  


Antimony 6  <1  


Arsenic 10  <1 – 13  


Barium 2,000  25 – 110 No data in 4/2013 


Beryllium 4  <2 – 3.6 No data in 4/2013 


Boron 3,000 <200 – 440  


Cadmium 5 <0.5 – 0.76 No data in 4/2013 


Chloride 250 mg/L 1.2 – 2.5 mg/L No data in 4/2013 


Chromium 100 <2 – 19  


Cobalt 4.7 <1 – 4.2 No data in 4/2013 


Copper 1,300 <2 – 12  


Fluoride 4,000 <100 No data in 4/2013 


Lead 15 <1 – 8.9  


Lithium 31 <15 – 3299  


Manganese 300 <10 – 420  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 14  


Nickel 100 3.1 – 36 No data in 4/2013 


Nitrate 10,000 2,300 – 4,200  


Selenium 50 <1 – 2.0 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 89 – 140  


Sulfate 500 mg/L 11 – 20 mg/L  


TDS 500 mg/L 250 – 340 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2 – 28  


Zinc 2,000 <10 – 230  
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 Lithium was measured at 32 ug/L in October 2010; all other measurements have been 


nondetect (<15 ug/L). 


Table 4-9: Colbert Fossil Plant, Well CA20B. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100  


Antimony 6  <1 – 1.6  


Arsenic 10  <1 – 3.3  


Barium 2,000  32 – 37 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 1.6 – 1.9 mg/L No data in 4/2013 


Chromium 100 3.1 – 5.2  


Cobalt 4.7 <1 – 4.2 No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 <100 – 100 No data in 4/2013 


Lead 15 <1  


Lithium 31 <15  


Manganese 300 <10  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <150100  


Nickel 100 3.2 – 8.4 No data in 4/2013 


Nitrate 10,000 1,000 – 2,800  


Selenium 50 <1 – 6.2 No data in 4/2013 


Silver 100 <1 – 1.3 No data in 4/2013 


Strontium 9,300 170 – 190  


Sulfate 500 mg/L 16 – 18 mg/L  


TDS 500 mg/L 370 – 390 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 12  


 


  


                                                 
100


 One of the five readings since April 2010 was reported as nondetect at <150 ug/L.  This 


detection limit is inadequate to detect exceedances of the Lifetime Health Advisory for 
molybdenum (40 ug/L).  In this case, however, the four earlier readings were all nondetect at 
<5 ug/L, the October 2012 reading was 8.2 ug/L, and the April 2013 reading was <2 ug/L, all 
well below the Lifetime Health Advisory.  
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Table 4-10: Colbert Fossil Plant, Well CA21B. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 4,800  


Antimony 6  <1  


Arsenic 10  <1 – 19  


Barium 2,000  27 – 55 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200 – 9,300  


Cadmium 5 <0.5 – 4.4 No data in 4/2013 


Chloride 250 mg/L 3.3 – 9.6 mg/L No data in 4/2013 


Chromium 100 2.2 – 27  


Cobalt 4.7 <1 – 13 No data in 4/2013 


Copper 1,300 <2 – 12  


Fluoride 4,000 <100 No data in 4/2013 


Lead 15 <1 – 15  


Lithium 31 <15 – 200  


Manganese 300 <10 – 82  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 7 – 180  


Nickel 100 1.8 – 43 No data in 4/2013 


Nitrate 10,000 <100 – 1,700  


Selenium 50 <1 – 4.3 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 200 – 430  


Sulfate 500 mg/L 62 – 360  


TDS 500 mg/L 400 – 820 No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2 – 26  


Zinc 2,000 <10 – 240  


 


 


 


 


 


 


Table 4-11: Colbert Fossil Plant, Well CA22B. Sampled 7 times between April 2010 and 
April.101 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 29,000 (see note)  


Antimony 6  <1  


Arsenic 10  <1 – 1.5  


Barium 2,000  50 – 52 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200 – 7,300 (see note)  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 2.4 – 13 mg/L No data in 4/2013 


Chromium 100 <2 – 9.3  


Cobalt 4.7 <1 – 10 (see note) No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 <100 – 130 No data in 4/2013 


Lead 15 <1 – 1.8  


Lithium 31 <15 – 160 (see note)  


Manganese 300 <10 – 1,700 (see note)  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 88 (see note)  


Nickel 100 3.3 – 11 No data in 4/2013 


Nitrate 10,000 <100  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 250 – 390  


Sulfate 500 mg/L 87 – 420 mg/L  


TDS 500 mg/L 400 – 430 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 16  
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 Sampling results in October 2011 were noticeably different than other dates in that 


aluminum, boron, cobalt, lithium, manganese, and molybdenum all exceeded their respective 
thresholds on this date only; all other dates, including 2012 sampling, showed results for 
these contaminants that were well below their respective thresholds.  
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Table 4-12: Colbert Fossil Plant, Well CA27BR. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 830  


Antimony 6  <2 – 24  


Arsenic 10  <1 – 3.0  


Barium 2,000  22 – 47 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 1.2 – 1.4 mg/L No data in 4/2013 


Chromium 100 <2 – 9.4  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2 – 8.6  


Fluoride 4,000 270 – 3,000 No data in 4/2013 


Lead 15 <1 – 5.6  


Lithium 31 <15  


Manganese 300 <10 – 33  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 6  


Nickel 100 3.1 – 13 No data in 4/2013 


Nitrate 10,000 <100  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 160 – 190  


Sulfate 500 mg/L <5 – 6.1 mg/L  


TDS 500 mg/L 150 – 180 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2 – 3.1  


Zinc 2,000 <10 – 33  


 


 


 


 


 


 


 


Table 4-13: Colbert Fossil Plant, Well CA28B. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 220  


Antimony 6  <1 – 1.3  


Arsenic 10  <1 – 4.8  


Barium 2,000  130 – 160 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 16 – 17 mg/L No data in 4/2013 


Chromium 100 <2  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2 – 3.4  


Fluoride 4,000 <100 – 160 No data in 4/2013 


Lead 15 <1 – 3  


Lithium 31 <15  


Manganese 300 540 – 680  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 13  


Nickel 100 <1 – 4.7 No data in 4/2013 


Nitrate 10,000 <100 – 110  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 180 – 260  


Sulfate 500 mg/L <5 mg/L  


TDS 500 mg/L 360 – 380 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 20  
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Table 4-14. Colbert Fossil Plant, Well CA29AR. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 2,200 (decreasing)  


Antimony 6  <1  


Arsenic 10  <1 – 4.6  


Barium 2,000  30 – 40 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 1,200 – 2,000  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 19 – 33 mg/L No data in 4/2013 


Chromium 100 <2 – 8.2  


Cobalt 4.7 <1 – 3.2 No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 <100 – 110 No data in 4/2013 


Lead 15 <1 – 1.5  


Lithium 31 <15  


Manganese 300 200 – 700  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 32 – 67  


Nickel 100 1.4 – 6.4 No data in 4/2013 


Nitrate 10,000 <100 – 300  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 88 – 110  


Sulfate 500 mg/L 36 – 80 mg/L  


TDS 500 mg/L 190 – 250 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2 – 5.8  


Zinc 2,000 <10 – 15  


 


 


 


 


 


 


 


Table 4.15. Colbert Fossil Plant, Well CA29BR. Sampled 6 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 1,100 (decreasing)  


Antimony 6  <1 – 1.1  


Arsenic 10  <1 – 12  


Barium 2,000  68 – 78 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 690 – 1,100  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 14 mg/L No data since 4/2010 


Chromium 100 <2  


Cobalt 4.7 <1 – 1.8 No data in 4/2013 


Copper 1,300 <2 – 36  


Fluoride 4,000 160 No data since 4/2010 


Lead 15 <1 – 2.7  


Lithium 31 <15 – 15  


Manganese 300 10 – 200  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 48 – 65  


Nickel 100 3.2 – 6.8 No data in 4/2013 


Nitrate 10,000 <100 – 120 No data since 10/2011 


Selenium 50 <1 – 2.9 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 250 – 340  


Sulfate 500 mg/L 36 mg/L No data since 4/2010 


TDS 500 mg/L 250 mg/L No data since 4/2010 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 15 – 93  
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Table 4-16: Colbert Fossil Plant, Well CA30B. Sampled 4 times between April 2011 and 
October 2012. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 200  


Antimony 6  <1  


Arsenic 10  <1 – 2.9  


Barium 2,000  42 – 96 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 2.5 – 4.2 mg/L No data in 4/2013 


Chromium 100 <2 – 280  


Cobalt 4.7 1.2 – 11.0 No data in 4/2013 


Copper 1,300 <2 – 7.8  


Fluoride 4,000 <100 – 140 No data in 4/2013 


Lead 15 <1  


Lithium 31 <15  


Manganese 300 810 – 1,700  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 47  


Nickel 100 10 – 220 No data in 4/2013 


Nitrate 10,000 <100 – 140  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 – 15 No data in 4/2013 


Strontium 9,300 94 – 480   


Sulfate 500 mg/L 69 – 540 mg/L (decreasing)  


TDS 500 mg/L 17.3 – 530 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2 – 7.5  


Zinc 2,000 <10 – 12  


 


 


 


 


 


 


 


Table 4-17: Colbert Fossil Plant, Well CA31A. Sampled 5 times between April 2011 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 100 – 180  


Antimony 6  <1  


Arsenic 10  <1 – 6.9  


Barium 2,000  46 – 95 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 590 – 910  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 25 – 39 mg/L No data in 4/2013 


Chromium 100 <2  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2 – 12  


Fluoride 4,000 <100 No data in 4/2013 


Lead 15 <1  


Lithium 31 <15  


Manganese 300 110 – 650  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 21 – 51  


Nickel 100 1.4 – 3.0 No data in 4/2013 


Nitrate 10,000 <100 – 200  


Selenium 50 <1 – 1.2 No data in 4/2013 


Silver 100 <1 – 14 No data in 4/2013 


Strontium 9,300 140 – 220  


Sulfate 500 mg/L 44 – 92 mg/L  


TDS 500 mg/L 290 – 370 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2 – 4.2  


Zinc 2,000 <10 – 28  
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Table 4-18: Colbert Fossil Plant, Well CA5. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 180 – 8,000  


Antimony 6  <1  


Arsenic 10  <1 – 8.1  


Barium 2,000  36 – 160 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 – 1.3 No data in 4/2013 


Chloride 250 mg/L 1.6 – 2.4 mg/L No data in 4/2013 


Chromium 100 <2 – 18  


Cobalt 4.7 <5102 No data in 4/2013 


Copper 1,300 <2 – 160  


Fluoride 4,000 <100 – 130 No data in 4/2013 


Lead 15 <1 – 100103  


Lithium 31 <15  


Manganese 300 12 – 340  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 5.5  


Nickel 100 6 – 99 No data in 4/2013 


Nitrate 10,000 <100  


Selenium 50 <1 – 2 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 44 – 260  


Sulfate 500 mg/L <5 – 8.5 mg/L  


TDS 500 mg/L 47 – 200 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2 – 13  


Zinc 2,000 <10 – 170  


 


 


 


 


                                                 
102


 Cobalt has consistently been below the level of detection at this well. The detection limit 


was 5 ug/L on one sampling date (10/20/2010), but cobalt was reported as <1 ug/L on all 
other sample dates. 
103


 Lead was reportedly found at 100 ug/L on 10/20/2010. All other measurements have 


been below the Action Level of 15 ug/L. 


Table 4-19: Colbert Fossil Plant, Well CA6. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 800  


Antimony 6  <1  


Arsenic 10  <1 – 3  


Barium 2,000  340 – 390  No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 480 – 650  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 13 – 15 mg/L No data in 4/2013 


Chromium 100 <2 – 4.7  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 240 – 2,600 No data in 4/2013 


Lead 15 <1  


Lithium 31 57 – 71  


Manganese 300 <10 – 19  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 6.2  


Nickel 100 <1 – 4 No data in 4/2013 


Nitrate 10,000 <100  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 3,400 – 3,800  


Sulfate 500 mg/L 5.2 – 31 mg/L  


TDS 500 mg/L <10 – 340 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 19  
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Table 4-20: Colbert Fossil Plant, Well CA9R. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 200  


Antimony 6  1.9 – 59 (increasing)  


Arsenic 10  <1 – 4.6  


Barium 2,000  47 – 62 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 2,000 – 2,800  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 3.6 mg/L No data since 4/2010 


Chromium 100 <2  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2 – 46  


Fluoride 4,000 1,100 No data since 4/2010 


Lead 15 <1 – 1.2  


Lithium 31 18 – 53  


Manganese 300 <10 – 48  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 18 – 57  


Nickel 100 2.7 – 7.3 No data in 4/2013 


Nitrate 10,000 <100 No data 10/2010-10/2012 


Selenium 50 <1 – 8.8 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 550 – 670  


Sulfate 500 mg/L 110 – 130 mg/L No data 10/2010-10/2012 


TDS 500 mg/L 370 – 390 mg/L Rarely measured104 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 3.4 – 6.3  


Zinc 2,000 <10 – 24  
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 TVA measured TDS in well CA94 in April 2010 and April 2012, but not in the 5 other 


monitoring events represented by this table. 


Table 4-21: Colbert Fossil Plant, Well MC1. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 1,300 – 1,600  


Antimony 6  12 – 15  


Arsenic 10  62 – 76105  


Barium 2,000  12 – 14 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 3,100 – 3,700  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 42 – 53 mg/L No data in 4/2013 


Chromium 100 <2  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 <100 – 120 No data in 4/2013 


Lead 15 <1  


Lithium 31 <15 – 35  


Manganese 300 <10 – 13  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 150 – 180  


Nickel 100 <1.4 – 3.9 No data in 4/2013 


Nitrate 10,000 <100  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 230 – 260  


Sulfate 500 mg/L 110 – 160 mg/L  


TDS 500 mg/L 280 – 320 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 50 – 69  


Zinc 2,000 <10  
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 The April 2012 report lists the arsenic result for this well as <1 ug/L. This is so unlikely to 


be true that I did not include the result in the table. 
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Table 4-22: Colbert Fossil Plant, Well MC4. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 500 – 955  


Antimony 6  5.1 – 11  


Arsenic 10  38 – 65106  


Barium 2,000  9.2 – 15 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 3,100 – 3,600  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 41 – 52 mg/L No data in 4/2013 


Chromium 100 <2  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2  


Fluoride 4,000 <100 – 110 No data in 4/2013 


Lead 15 <1  


Lithium 31 <15 – 26  


Manganese 300 <10 – 15  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 140 – 180  


Nickel 100 <1 – 4.4 No data in 4/2013 


Nitrate 10,000 <100 – 350  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 210 – 240  


Sulfate 500 mg/L 100 – 120 mg/L  


TDS 500 mg/L 280 – 300 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 4.9 – 19.5  


Zinc 2,000 <10  
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 The April 2012 report lists the arsenic result for this well as <1 ug/L. This is so unlikely to 


be true that I did not include the result in the table. 


Table 4-23: Colbert Fossil Plant, Well MC5A. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 450 – 5,500 (decreasing)  


Antimony 6  6.5 – 11  


Arsenic 10  15 – 72107  


Barium 2,000  14 – 43  


Beryllium 4  <2  


Boron 3,000 1,800 – 3,500  


Cadmium 5 <0.5  


Chloride 250 mg/L 32 – 52 mg/L  


Chromium 100 <2 – 11  


Cobalt 4.7 <1 – 2.2  


Copper 1,300 <2 – 2.4  


Fluoride 4,000 <100 – 115  


Lead 15 <1 – 2.3  


Lithium 31 <15 – 30  


Manganese 300 30 – 310  


Mercury 2 <0.2  


Molybdenum 40 70 – 170  


Nickel 100 2.4 – 9.0  


Nitrate 10,000 <100 – 110  


Selenium 50 <1 – 1.6  


Silver 100 <1  


Strontium 9,300 190 – 260  


Sulfate 500 mg/L 60 – 120 mg/L  


TDS 500 mg/L 240 – 300 mg/L  


Thallium 2 <1  


Vanadium 63 14 – 120  


Zinc 2,000 <10 – 19  
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 The April 2012 report lists the arsenic result for this well as <1 ug/L. This is so unlikely to 


be true that I did not include the result in the table. 







63 


 


Table 4-24: Colbert Fossil Plant, Well MC5C. Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 160  


Antimony 6  <1  


Arsenic 10  <1 – 1.7  


Barium 2,000  140 – 150 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 1,100 – 1,300  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 20 – 23 mg/L No data in 4/2013 


Chromium 100 <2 – 10  


Cobalt 4.7 <1 – 1.9 No data in 4/2013 


Copper 1,300 <2 – 2.1  


Fluoride 4,000 <100 – 1,900 No data in 4/2013 


Lead 15 <1  


Lithium 31 <15 – 84  


Manganese 300 19 – 110  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 38 – 54  


Nickel 100 <2 – 15 No data in 4/2013 


Nitrate 10,000 <100  


Selenium 50 <1 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 1,200 – 1,500  


Sulfate 500 mg/L 51 – 62 mg/L  


TDS 500 mg/L 220 – 250 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 <10 – 19  


 


 


 


 


 


 


 


Table 4-25: Colbert Fossil Plant, Well P2.  Sampled 7 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 1,300 – 14,000  


Antimony 6  <1  


Arsenic 10  <1 – 8.0  


Barium 2,000  34 – 69 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 340 – 930  


Cadmium 5 <0.5 No data in 4/2013 


Chloride 250 mg/L 14 – 57 mg/L No data in 4/2013 


Chromium 100 2.6 – 21  


Cobalt 4.7 <1 – 2.2 No data in 4/2013 


Copper 1,300 <2 – 48  


Fluoride 4,000 120 – 200 No data in 4/2013 


Lead 15 1.3 – 6.3  


Lithium 31 <15 – 25  


Manganese 300 31 – 220  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 11  


Nickel 100 13 – 26 No data in 4/2013 


Nitrate 10,000 240 – 610  


Selenium 50 <1 – 2.9 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 130 – 255  


Sulfate 500 mg/L 31 – 74 mg/L  


TDS 500 mg/L 350 – 440 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 2.6 – 20  


Zinc 2,000 38 – 350  
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Table 4-26: Colbert Fossil Plant, Well P8.  Sampled 6 times between April 2010 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100  


Antimony 6  <1  


Arsenic 10  <1 – 3.7  


Barium 2,000  30 – 47 No data in 4/2013 


Beryllium 4  <2 No data in 4/2013 


Boron 3,000 <200  


Cadmium 5 <0.5 – 0.75 No data in 4/2013 


Chloride 250 mg/L 2.6 – 6.0 mg/L No data in 4/2013 


Chromium 100 <2  


Cobalt 4.7 <1 No data in 4/2013 


Copper 1,300 <2 – 7.7  


Fluoride 4,000 140 – 420 No data in 4/2013 


Lead 15 <1 – 18  


Lithium 31 <15 – 23  


Manganese 300 <10 – 14  


Mercury 2 <0.2 No data in 4/2013 


Molybdenum 40 <2 – 8.4  


Nickel 100 3.5 – 7.0 No data in 4/2013 


Nitrate 10,000 <100 – 530  


Selenium 50 <1 – 5.0 No data in 4/2013 


Silver 100 <1 No data in 4/2013 


Strontium 9,300 110 – 230  


Sulfate 500 mg/L 6.7 – 9.3 mg/L  


TDS 500 mg/L 220 – 260 mg/L No data in 4/2013 


Thallium 2 <1 No data in 4/2013 


Vanadium 63 <2  


Zinc 2,000 140 – 2,700  
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5 Cumberland Fossil Plant 


Background 


The Cumberland Fossil Plant is located on the Cumberland River near Nashville, TN.  TVA has 


been operating two coal units at the site since the early 1970s.  Cumberland’s ash disposal area 


was originally one large ash pond.  TVA installed sulfur dioxide scrubbers in 1994, and in 1995-


1996 separated the area into the current configuration:  The ash pond receives wet-sluiced 


bottom ash, which is dredged and stacked in the dry fly ash disposal area, and fly ash is dry-


handled and stacked in the dry fly ash disposal area.  Gypsum is wet-sluiced to the gypsum 


disposal area or directly routed to a neighboring gypsum processing plant.  The dry fly ash and 


gypsum disposal areas are therefore built over an unknown amount of sluiced bottom and fly 


ash that was left in the original ash pond.108  TVA has had ongoing problems with seepage along 


the west perimeter dike, along the bank of Wells Creek.109  Groundwater under the site is in 


contact with ash and, in some places, gypsum.110 


Overview of monitoring 


TVA currently monitors and reports on groundwater quality in six downgradient wells.  TVA also 


monitors two surface water locations, including one spring, and uses them as upgradient 


reference points.  The tables below also include well 93-2, which TVA removed from monitoring 


in 2011.   


Monitoring shows that coal ash has affected groundwater quality across the site, as shown in 


tables 5-2 to 5-10.  Table 5-1, below, summarizes results for four coal ash indicator pollutants.  


Wells 93-2 and 93-2R, in particular, show that very high concentrations of these pollutants are 


migrating from the ash disposal area to Wells Creek.       


 
 
 
 
 
 
 
 


                                                 
108


 See Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Tennessee, Cumberland Fossil Plant 
Dry Ash Stack, 2 (June 24, 2009) (“It is unknown how much sluiced ash is beneath the [dry ash] stack.”).  
109


 Id. at 5; Stantec Consulting Services, Inc., Dry Fly Ash Stack and Gypsum Disposal Complex, at 8 – 10 (June, 2010) 
(identifying seepage studies from 2005 and 2008), id. at 29 (describing seepage in 1973 – 1974), and id. at 
Appendix A (identifying historical documents, some of which concern seepage over the 1973 – 2005 period).   
110


 See, e.g., id. at 44, Appendix B, and Appendix C. 
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Table 5-1: Mean concentrations of selected coal ash indicators in Cumberland monitoring network, 
October 2009-April 2013.  All units mg/L. 


Well or sampling point Boron Chloride Manganese Sulfate 


Upgradient 


Rye Spring 0.3 9 0.2 54 


Wells Creek 0.2 6 0.02 7 


Downgradient 


93-1 0.6 417 9.3 192 


93-2 34.9 1,386 3.8 1,957 


93-2R 14.0 1,158 13.5 1,313 


93-3 6.0 47 1.2 189 


93-4 5.6 390 0.2 840 


10-1 0.2 17 4.2 70 


10-2 0.2 51 16.5 111 


 


TVA is not required to report boron, chloride, manganese, or sulfate results to TDEC for 


compliance monitoring purposes, and TDEC does not apply Groundwater Protection Standards 


(GWPSs) for these pollutants at Cumberland.  However, high concentrations of selenium in well 


93-2 led TDEC to place Cumberland in assessment monitoring in early 2009.111  Since that time, 


TVA has reported intermittent exceedances of Tennessee GWPSs for arsenic, selenium, and 


vanadium.  TVA found unusually high arsenic levels in January 2013.  In response, they had the 


wells retested; the second round of results was lower, and TVA reported these lower results to 


TDEC.  Figure 5-1 below includes both original and retest results for each well for that date.  It 


does appear that initial results from January 2013 were erroneous.  


 


 


 


 


 


 


                                                 
111


 See TVA, Cumberland Fossil Plant Dry Ash and Gypsum Disposal Areas Groundwater Assessment Monitoring Report 


– April 2009, at 1 (May 20, 2009).  TDEC regulations require quarterly assessment monitoring whenever semi-


annual detection monitoring shows a significant increase in any detection monitoring pollutants.  Tenn. Comp. R. & 


Regs. 0400-11-01-.04(7)6. 
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Figure 5-1: Arsenic in Cumberland wells.  Hollow data points were undetected at the detection limit 


shown.  Lines do not intersect January 2013 data, some of which may have been in error. 


 


TVA also discovered very high concentrations of cobalt in USWAG well 10-2, at 130-150 ug/L, 


observing that “[t]he value of cobalt at well 10-2 is exceptionally high, higher than any in the 


fleet.”112  TVA’s response to this dramatic problem was to dismiss it and then ignore it.  TVA 


claimed that they had “no MCL or UPL in place that this value is exceeding,”113  flatly ignoring 


the use of RSLs or Preliminary Remediation Goals for cobalt at Bull Run, Gallatin, and John 


Sevier.  TVA stopped measuring cobalt in this well after 2011.  


Data Gaps 


TVA stopped reporting results from well 93-2 in 2011 despite the fact that it was showing 


unsafe concentrations of several pollutants.  TVA describes well 93-2R, which was installed in 


the same location sometime prior to 2008, as a replacement well.  This is misleading, however, 


because the two wells are screened in different strata:  Well 93-2 was screened in a layer of 


gravel roughly parallel to neighboring Wells Creek, while well 93-2R, the deepest onsite well, is 


                                                 
112


 TVA, Cumberland Fossil Plant USWAG Groundwater Monitoring Report – July 2011.  In fact, higher 
concentrations of cobalt have been seen at the Gallatin and Paradise plants. 
113


 Id.  
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screened roughly 5 meters deeper, in bedrock.114  As might be expected, the water quality in 


the two wells is not the same: Well 93-2 shows higher concentrations of boron, chloride, 


molybdenum, selenium, strontium, and sulfate, while well 93-2R shows higher concentrations 


of aluminum, barium, cadmium, and manganese.  Because these wells provide evidence for 


different kinds of contamination in different groundwater strata, TDEC should require TVA to 


continue monitoring both wells. 


Wells 10-1 and 10-2 are being monitored as part of TVA’s voluntary impoundment monitoring 


program.  In 2011, TVA stopped reporting results from these wells for key coal ash indicators 


including boron, chloride, cobalt, manganese, molybdenum, and sulfate.  Without these data, 


TVA, TDEC, and the public do not have a clear sense of how the Cumberland ash pond is 


affecting local groundwater; TVA should continue to measure and report a full suite of 


pollutants at all wells.  


Finally, TVA maintains very few wells at Cumberland and may not be able to adequately 


characterize the site.  For example, the western edge of the site, and the western edge of the 


ash pond in particular, is effectively unmonitored.  TVA should install additional wells at 


Cumberland to create a more comprehensive database.  


Failure to Regulate 


Despite the evidence of contamination described above, including reported exceedances of 


state GWPSs and unsafe concentrations of other pollutants for which TDEC has not established 


GWPSs, TDEC has not required TVA to remediate the site.  TVA’s Office of the Inspector General 


made the following observation about Cumberland (and Gallatin): 


TDEC’s Guidance states that Phase III assessment requires the development of a 
Groundwater Quality Assessment Plan, which should be submitted no later than 
45 days after a constituent exceeds the groundwater protection standard.  Also, 
an assessment of corrective measures is to be initiated within 90 days.  The 
policy also states that TDEC will issue a Notice of Violation at the time the 
assessment is initiated.  However, TDEC personnel noted that the above policy 
has room for discretion and that it would be impossible to meet the 45- and 90-
day requirements.  TDEC personnel also noted that they were not required to 


                                                 
114


 Groundwater well screen depths are provided in Appendix A to each groundwater monitoring report.  Well 93-2 
is screened at a depth of 10.6-13.6 meters; well 93-2R is screened at a depth of 19-22 meters.  Although we were 
not able to review well development logs for these wells, soil boring B-21, located a short distance away from 
these monitoring wells, shows bedrock at a depth of roughly 14 meters. Stantec Consulting Services, Inc., Report of 
Geotechnical Exploration, Dry Fly Ash Stack and Gypsum Disposal Complex, Cumberland Fossil Plant, Appendix B 
(June, 2010). 
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issue a Notice of Violation and chose not to as long as TVA was cooperative and 
working toward making a quality plan.115    


There is no evidence that the problems at Cumberland will improve without TDEC intervention.  


Instead of turning a blind eye to an obvious source of contamination, TDEC and TVA should 


jointly investigate the possibility of removing the ash from Cumberland’s waste disposal area 


and transferring it to a dry, lined, monitored disposal site.


                                                 
115


 TVA Office of the Inspector General, TVA’s Groundwater Monitoring at Coal Combustion Products Disposal 
Areas, at 7 (June 21, 2011) (emphasis added).  
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Figure 5-2: Groundwater wells at Cumberland Run Fossil Plant (approximate locations) 
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Table 5-2: Cumberland Fossil Plant, Well 10-1. Sampled 5 times between January 2011 and 
January 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 120 – 350 No data since 7/2011 


Antimony 6  <1  


Arsenic 10  <1 – 8.4  


Barium 2,000  55 – 69  


Beryllium 4  <2  


Boron 3,000 <200 No data since 7/2011 


Cadmium 5 <0.5 – 1.5  


Chloride 250 mg/L 17 mg/L No data since 7/2011 


Chromium 100 <2 – 2.5  


Cobalt 4.7 6.4 – 7.4 No data since 7/2011 


Copper 1,300 <2 No data since 7/2011 


Fluoride 4,000 260 – 360 No data since 1/2012 


Lead 15 <1  


Lithium 31  No data 


Manganese 300 4,000 – 4,300 No data since 7/2011 


Mercury 2 <0.2  


Molybdenum 40 <0.5 – 5.7 No data since 7/2011 


Nickel 100 6 – 30  


Nitrate 10,000 <100  


Selenium 50 <1 – 1.3  


Silver 100 <1 – 1.5  


Strontium 9,300 120 – 130 No data since 7/2011 


Sulfate 500 mg/L 69 – 70 mg/L No data since 7/2011 


TDS 500 mg/L 290 – 330 mg/L No data since 7/2011 


Thallium 2 <1  


Vanadium 63 <2 No data since 7/2011 


Zinc 2,000 <10 – 10 No data since 7/2011 


   


 


 


 


 


 


 


Table 5-3: Cumberland Fossil Plant, Well 10-2. Sampled 5 times between January 2011 and 
January 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 No data since 7/2011 


Antimony 6  <1  


Arsenic 10  1.7 – 4.7  


Barium 2,000  69 – 80  


Beryllium 4  <2  


Boron 3,000 <200 – 210 No data since 7/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 49 – 52 mg/L No data since 7/2011 


Chromium 100 <2 – 2.3  


Cobalt 4.7 130 – 150 No data since 7/2011 


Copper 1,300 <2 No data since 7/2011 


Fluoride 4,000 <100 No data since 1/2012 


Lead 15 <1  


Lithium 31  No data 


Manganese 300 16,000 – 17,000 No data since 7/2011 


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 7/2011 


Nickel 100 11 – 18  


Nitrate 10,000 <100 – 140  


Selenium 50 <1 – 1  


Silver 100 <1  


Strontium 9,300 220 No data since 7/2011 


Sulfate 500 mg/L 110 – 111 mg/L No data since 7/2011 


TDS 500 mg/L 290 – 320 mg/L No data since 7/2011 


Thallium 2 <1  


Vanadium 63 <2 No data since 7/2011 


Zinc 2,000 20 – 24 No data since 7/2011 
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Table 5-4: Cumberland Fossil Plant, Well 93-1. Sampled 15 times between October 2010 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 600 Not always measured116 


Antimony 6  <1 – 3.5  


Arsenic 10  1.8 – 28117  


Barium 2,000  170 – 330  


Beryllium 4  <2  


Boron 3,000 480 – 1,100 See note 


Cadmium 5 <0.5 – 2.0  


Chloride 250 mg/L 250 – 540 mg/L See note 


Chromium 100 <2 – 16  


Cobalt 4.7 1.0 – 10.0  


Copper 1,300 <2 – 18  


Fluoride 4,000 <100 – 190  


Lead 15 <1 – 1.6  


Lithium 31  No data 


Manganese 300 1,000 – 32,000 See note 


Mercury 2 <0.2  


Molybdenum 40 <5 – 21 See note 


Nickel 100 2.1 – 28  


Nitrate 10,000 <100 See note 


Selenium 50 <5  


Silver 100 <1 – 3.3  


Strontium 9,300 1,000 – 3,000 See note 


Sulfate 500 mg/L 120 – 250 mg/L See note 


TDS 500 mg/L 1,200 – 2,000 mg/L See note 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 27  


 


 


 


 


                                                 
116


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were not measured in April 2012, July 2012, or January 2013. 
117


 TVA measured arsenic at 28 ug/L in January 2013, then retested and obtained a result of 


8.8 ug/L.  See text for further details. 


Table 5-5: Cumberland Fossil Plant, Well 93-2. Sampled 7 times between October 2009 and 
April 2011.118 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 - 200  


Antimony 6  <1 – 2.3  


Arsenic 10  4.5 – 17  


Barium 2,000  27 – 41  


Beryllium 4  <2  


Boron 3,000 33,500 – 38,000  


Cadmium 5 <2.5  


Chloride 250 mg/L 1,300 – 1,500 mg/L  


Chromium 100 <10  


Cobalt 4.7 3.4 – 9.4  


Copper 1,300 <10  


Fluoride 4,000 440 – 800  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 2,700 – 4,900  


Mercury 2 <1  


Molybdenum 40 420 – 540  


Nickel 100 <1 – 63  


Nitrate 10,000 550 – 1,600  


Selenium 50 13 – 49.5  


Silver 100 <1  


Strontium 9,300 3,000 – 3,400  


Sulfate 500 mg/L 1,800 – 2,100 mg/L  


TDS 500 mg/L 4,850 – 6,600 mg/L  


Thallium 2 <1  


Vanadium 63 <10 – 18  


Zinc 2,000 <50  


 


  


                                                 
118


 This well was abandoned in 2011. TVA continues to monitor a replacement well located 


nearby (Well 93-2R). 
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Table 5-6: Cumberland Fossil Plant, Well 93-2R. Sampled 15 times between October 2009 
and April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 120 – 700 Not always measured119 


Antimony 6  <1  


Arsenic 10  3.2 – 68120  


Barium 2,000  46 – 63  


Beryllium 4  <2  


Boron 3,000 12,000 – 16,000 See note 


Cadmium 5 1.2 – 3.6  


Chloride 250 mg/L 1,100 – 1,200 mg/L See note 


Chromium 100 <2 – 16  


Cobalt 4.7 1.1 – 9.0  


Copper 1,300 <10  


Fluoride 4,000 <100 – 240  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 11,000 – 18,000 See note 


Mercury 2 <1  


Molybdenum 40 <5 – 13 See note 


Nickel 100 <1 – 74  


Nitrate 10,000 <0.1 See note 


Selenium 50 <1 – 15.5  


Silver 100 <1 – 1.1  


Strontium 9,300 1,300 – 1,500 See note 


Sulfate 500 mg/L 1,250 – 1,400 mg/L See note 


TDS 500 mg/L 2,800 – 5,100 mg/L See note 


Thallium 2 <2  


Vanadium 63 <10  


Zinc 2,000 <50  


 


 


 


 


                                                 
119


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were not measured in April 2012, July 2012, or January 2013. 
120


 When TVA measured high arsenic in January 2013 (58 ug/L and 68 ug/L in duplicate 


samples), they retested the well, again in duplicate, and measured 8.6 and 5.7 ug/L.  See text 
for further details. 


Table 5-7: Cumberland Fossil Plant, Well 93-3. Sampled 15 times between October 2009 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 7,600 Not always measured121 


Antimony 6  <1 – 1.9  


Arsenic 10  <1 – 12122  


Barium 2,000  140 – 180  


Beryllium 4  <2  


Boron 3,000 5,700 – 6,500 See note 


Cadmium 5 <0.5  


Chloride 250 mg/L 37 – 62 mg/L See note 


Chromium 100 <2 – 14  


Cobalt 4.7 <1 – 4.4  


Copper 1,300 <2 – 4.9  


Fluoride 4,000 320 – 510  


Lead 15 <1 – 4.2  


Lithium 31  No data 


Manganese 300 930 – 1,600 See note 


Mercury 2 <1  


Molybdenum 40 24 – 36 See note 


Nickel 100 <1 – 20  


Nitrate 10,000 <0.1 – 0.6 See note 


Selenium 50 <1 – 3.0  


Silver 100 <1  


Strontium 9,300 820 – 970 See note 


Sulfate 500 mg/L 160 – 210 See note 


TDS 500 mg/L 770 – 1,700 See note 


Thallium 2 <1  


Vanadium 63 <2 – 20  


Zinc 2,000 <10 – 25  


 


  


                                                 
121


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were not measured in April 2012, July 2012, or January 2013. 
122


 TVA measured arsenic at 12 ug/L in January 2013, then retested and obtained a result of 


<1 ug/L.  See text for further details. 
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Table 5-8: Cumberland Fossil Plant, Well 93-4. Sampled 13 times between October 2009 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 200 – 1,200 Not always measured123 


Antimony 6  <1 – 2  


Arsenic 10  <1 – 34124  


Barium 2,000  77 – 110  


Beryllium 4  <2  


Boron 3,000 3,800 – 8,100 See note 


Cadmium 5 <0.5 – 3.2  


Chloride 250 mg/L 220 – 470 mg/L See note 


Chromium 100 <2 – 3.7  


Cobalt 4.7 <1 – 1.9  


Copper 1,300 <2 – 12  


Fluoride 4,000 <100 – 230  


Lead 15 <1 – 1.1  


Lithium 31  No data 


Manganese 300 31 – 510 See note 


Mercury 2 <0.2  


Molybdenum 40 <5 – 10 See note 


Nickel 100 <1 – 39  


Nitrate 10,000 <0.1 See note 


Selenium 50 <1 – 5.7125  


Silver 100 <1  


Strontium 9,300 1,200 – 1,600 See note 


Sulfate 500 mg/L 390 – 1,100 mg/L See note 


TDS 500 mg/L 1,700 – 2,900 mg/L See note 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 38  


 


 


 


                                                 
123


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were not measured in April 2012, July 2012, or January 2013. 
124


 TVA measured arsenic at 34 ug/L in January 2013, then retested and obtained a result of 


1.7 ug/L.  See text for further details. 
125


 TVA has been using two labs to test for selenium, one with higher results (shown here) 


and one that typically reports <1 ug/L. 


Table 5-9: Cumberland Fossil Plant, Rye Spring.126 Sampled 15 times between October 2009 
and April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 38,000 Not always measured127 


Antimony 6  <1  


Arsenic 10  <10  


Barium 2,000  31 – 300  


Beryllium 4  <2  


Boron 3,000 <200 – 970  See note 


Cadmium 5 <0.5  


Chloride 250 mg/L 6.5 – 15 mg/L See note 


Chromium 100 <2 – 24  


Cobalt 4.7 <1 – 10  


Copper 1,300 <2 – 24  


Fluoride 4,000 190 – 360  


Lead 15 <1 – 23  


Lithium 31  No data 


Manganese 300 17 – 710 See note 


Mercury 2 <0.2  


Molybdenum 40 <5 – 6 See note 


Nickel 100 <1 – 25  


Nitrate 10,000 2,800 – 8,900 See note 


Selenium 50 <1 – 4  


Silver 100 <1  


Strontium 9,300 360 – 570 See note 


Sulfate 500 mg/L 48 – 68 mg/L See note 


TDS 500 mg/L 360 – 1,400 mg/L See note 


Thallium 2 <2  


Vanadium 63 <2 – 26  


Zinc 2,000 <10 – 120  


 


  


                                                 
126


 Rye Spring and Wells Creek surface water sampling locations are included here because 


TVA uses them as upgradient comparisons for Cumberland groundwater. 
127


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were not measured in April 2012, July 2012, or January 2013. 
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Table 5-10: Cumberland Fossil Plant, Wells Creek.128 Sampled 13 times between October 
2009 and October 2012. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 Not always measured129 


Antimony 6  <1  


Arsenic 10  <10  


Barium 2,000  26 – 38  


Beryllium 4  <2  


Boron 3,000 <200  See note 


Cadmium 5 <0.5  


Chloride 250 mg/L 4.7 – 6.15 mg/L See note 


Chromium 100 <2  


Cobalt 4.7 <1  


Copper 1,300 <2 – 24  


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 <10 – 20 See note 


Mercury 2 <0.2  


Molybdenum 40 <5 See note 


Nickel 100 <1 – 4  


Nitrate 10,000 350 – 720 See note 


Selenium 50 <1 – 4  


Silver 100 <1 – 5.05  


Strontium 9,300 120 – 180 See note 


Sulfate 500 mg/L 5.6 – 7.9 mg/L See note 


TDS 500 mg/L 160 – 2,530 mg/L See note 


Thallium 2 <2  


Vanadium 63 <10  


Zinc 2,000 <10  


 


                                                 
128


 Rye Spring and Wells Creek surface water sampling locations are included here because 


TVA uses them as upgradient comparisons for Cumberland groundwater. 
129


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were not measured in April 2012, July 2012, or January 2013. 
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6 Gallatin Fossil Plant 


Background 


The Gallatin Fossil Plant is located on the Cumberland River in Gallatin, TN.  TVA has been 


operating four coal units at the site since the 1950s.  The original ash pond was located 


immediately west of the site; TVA abandoned this pond in 1970 when it built the existing ash 


pond complex to the north of the site.  Within the active ash pond complex, the active fly ash 


pond receives 185,000 dry tons of fly ash each year, and the bottom ash pond receives roughly 


45,000 dry tons of bottom ash.   


In its Phase I engineering assessment for Gallatin, Stantec Consulting Services observed that 


“karst bedrock and sinkhole activity is present plant-wide and is a concern.” 130  In response to 


the identified karst-related risk, Stantec recommended that TVA “install[] lining systems 


beneath all ponds or convert[] to dry disposal operation.”131  The risk of sinkholes is not a 


merely conjectural concern; many sinkholes have formed at Gallatin in the past:  From 1970-


1978, all of the water put into the currently active ash pond complex drained through sinkholes 


– up to 111 of them – and the pond never reached the level of the permitted outfall.132  


Although TVA filled enough sinkholes to bring the pond up to the level of the outfall, it is not 


clear how many sinkholes were left unrepaired, or how much ash pond leachate has drained 


through existing or new sinkholes since then.133  More recently, sinkholes were identified 


during the 2006 expansion of the fly ash pond, and another sinkhole was discovered in 2010.134  


Sinkholes can affect groundwater, and groundwater monitoring just north of Gallatin’s active 


ash pond in the late 1980s found evidence that leachate from the ash ponds had affected a 


cluster of wells, including residential wells, causing elevated concentrations of boron, 


manganese, and other pollutants.135  


                                                 
130


 Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Tennessee, Appendix E – Gallatin Fossil 
Plant, Bottom Ash Pond A pages 5-6 of 6, Fly Ash Pond E page 6, Stilling Ponds B, C and D pages 5-6 (June 24, 
2009). 
131


 Id. 
132


 See TVA memorandum, Gallatin Steam Plant – Ash Disposal Pond – Leakage Problems (Jan. 25, 1979); see also 
TVA, Magnitude of Ash Disposal Pond Leakage Problem – Gallatin Steam Plant (Apr. 1977). 
133


 See TVA, Magnitude of Ash Disposal Pond Leakage Problem – Gallatin Steam Plant, 3 (Apr. 1977) (“If the present 
leaks from the pond were plugged and the water level in the pond rose to the elevation of the outfall weir, one or 
more of another 52 sinkholes could begin to leak.  In addition, sink holes which are not presently leaking could 
begin to leak because of increased hydrostatic pressure. . . . [P]lugging the presently leaking sinkholes would give 
no assurance that other sinkholes would not begin to leak.”). 
134


 Stantec Consulting Services, Inc., Report of Geotechnical Exploration and Slope Stability Evaluation: Ash Pond / 
Stilling Pond Complex, Gallatin Fossil Plant 8 (May 27, 2010). 
135


 TVA, An Evaluation of the Impacts of the Gallatin Fly Ash Pond to Groundwater Resources (Aug. 1989). 
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It is clear that status quo waste disposal operations at Gallatin will continue to be accompanied 


by the risk of sinkholes and groundwater contamination.  New operations, including the 


possible construction of a Flue Gas Desulfurization (FGD) waste disposal facility, will increase 


this risk. 


Monitoring 


Figure 6-2 shows the approximate locations of the groundwater wells discussed in this report.  


The oldest wells are those along the edge of the abandoned ash pond, wells 19-R and 20, and 


well 21, which is between the plant’s coal pile and the cooling water discharge channel.  Well 


21 is upgradient of the abandoned ash pond and the other two wells, so it was originally used 


as a background well.  When it became apparent that well 21 was contaminated (see below), 


TVA installed a new background well, well 22, on the other side of the discharge channel.136  In 


2010, as part of the USWAG voluntary monitoring plan, TVA installed wells 23, 24, and 25 to the 


west and north of the ash pond complex.  TVA also started monitoring well 17, a pre-existing 


well located on the southwest corner of the ash pond complex, as part of the USWAG 


program.137  Wells 26 and 27, which are bedrock wells located near wells 19R and 20, were 


installed in 2012.138  


All of the groundwater beneath the Gallatin plant ultimately discharges to the river, either 


directly, as in the case of groundwater monitored by wells adjacent to the river, or through 


underlying bedrock.139 


The data that we have on file cover the period February 2008 through April 2013, and they 


reveal three distinct areas of concern.   


First, the abandoned ash pond is leaching pollutants into the local groundwater and surface 


water (see Figs. 1-1 to 1-3 in the Introduction).  Wells 19-R and 20 have both shown unsafe 


concentrations of boron, cobalt, manganese, and sulfate in recent years.  One of these two 


wells, 19-R, has also shown unsafe concentrations of aluminum, beryllium, cadmium, and 


                                                 
136


 Well 22 was installed in 2009 (see TVA, Gallatin Fossil Plant Abandoned Ash Disposal Area Groundwater 
Assessment Monitoring Report – October 2009, Dec. 4 2009), but was not approved for use as a background well 
until 2011 (see TVA, Gallatin Fossil Plant Abandoned Ash Disposal Area Groundwater Assessment Monitoring 
Report – April 2011, June 7, 2011). 
137


 It is not clear when well 17 was installed or how often it was sampled between installation and the beginning of 
the USWAG monitoring program, but TVA’s ash pond closure plan for Gallatin describes well 17 as “existing” when 
wells 23, 24 and 25 were installed. URS, TVA Gallatin Fossil Plant – Preliminary Ash Pond Closure Plan (Revision 0) – 
Prepared for TVA, Appendix B page 4 (Sep. 25, 2012).  
138


 See TVA, Gallatin Fossil Plant Abandoned Ash Disposal Area Groundwater Assessment Monitoring Report – July 
2012, 1 (Sep. 6, 2012). 
139


 URS, supra note 137, at Appendix B page 3 (“A raised area of groundwater in and around the Ash Pond Complex 
causes flow to generally radiate outward until it either discharges to the adjacent river or reaches the underlying 
bedrock. . . [B]edrock groundwater eventually discharges to the river.”). 
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nickel.  Vanadium concentrations in well 19-R have historically been higher than in other on-site 


wells, but below the current EPA Regional Screening Level used to define exceedances in this 


report.140  Wells 26 and 27, deeper wells near wells 19-R and 20, have only recently been 


installed and sampled, but have also shown unsafe levels of boron, cobalt, manganese, and 


sulfate.  Arsenic in several wells exceeded the MCL of 10 ug/L in 2013.  Since arsenic had not 


been elevated in earlier monitoring, TVA had samples from each well retested by additional 


labs.  All downgradient wells exceeded the MCL at least once in 2013.  Taken together, 2013 


results have ranged from <1 to 140 ug/L in well 19R, from 1.1 to 79 ug/L in well 20, from <1 to 


22 ug/L in well 26, and from <1 to 15 ug/L in well 27.  Since groundwater flow in this area is 


toward the river, and since the strip of land between the inactive ash pond and the river is very 


narrow, the practical reality is that these pollutants are leaching directly into the river.   


Cobalt concentrations in certain wells have been extremely high in recent monitoring (see Fig. 


6-1 below), and this is consistent with historical trends.  Three wells, 19-R, 20, and 21, routinely 


show concentrations greater than 100 ug/L, more than 20 times higher than the RSL of 4.7 ug/L; 


well 26 also exceeds the RSL.  In 2011, TVA asked TDEC to consider the high cobalt to be 


naturally occurring based on the following evidence.  First, soil cobalt concentrations around 


well 21 were much higher than cobalt concentrations in coal ash produced onsite.  Second, 


groundwater concentrations were historically higher upgradient of the ash pond than 


downgradient.  Finally, well drilling had revealed manganese “nodules,” which may have 


suggested a natural source of cobalt (manganese and iron deposits).141  On the other hand, 


there is good evidence that the cobalt may be related to coal ash or other TVA operations:  


First, concentrations in background well 22 have been consistently lower than the RSL of 4.7 


ug/L, and have been undetected at <1 ug/L since 2011.  Second, recent monitoring shows 


cobalt concentrations in downgradient well 19R that are as high as they ever were in well 21.  


Despite the mixed evidence and the dangerously high cobalt concentrations, TDEC accepted the 


idea that cobalt was naturally occurring in 2003,142 and stopped requiring cobalt monitoring 


and reporting in 2011.143   


                                                 
140


 Between April 2009 and October 2011, TVA groundwater reports compared vanadium concentrations to the 
Regional Screening Level, which at the time was 5 ug/L, and identified well 19-R as exceeding that standard.   
141


 Letter from Gordon G. Park, TVA, to Alfred Majors, Tennessee Division of Solid Waste Management, re: 
Evaluation of Naturally-Occurring Cobalt (Dec. 19, 2001).  
142


 Letter from Al Majors and Alan D. Spear, Tennessee Division of Solid Waste Management, to Gordon G. Park, 
TVA, re: Natural Background Cobalt in Soils and Water (Feb. 10, 2003).  
143


 See, e.g., TVA, Gallatin Fossil Plant Abandoned Ash Disposal Area Groundwater Assessment Monitoring Report – 
April 2011, 2 (June 7, 2011) (“Naturally-occurring cobalt, associated [with] concretionary mineral deposits in the 
alluvial sediments in the AADA vicinity, has been shown to be a likely source of elevated cobalt concentrations 
observed in GAF-19R, GAF-20, and in former background well GAF-21 (12/19/2001 letter from G.G. Park to A. 
Majors of TDEC).”). 
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Well 21, which was once used an upgradient background well and has since been dropped from 


monitoring, had unsafe concentrations of cadmium, cobalt, manganese, mercury, strontium 


and sulfate.  In 2011, TVA acknowledged that well 21 was contaminated.144  This well is 


upgradient of the abandoned ash pond and has a different contamination profile than wells 19-


R and 20, so the contamination may be from another source. 


Well 17, which was installed or reactivated in 2010, is at the southwest corner of the active ash 


pond complex.  This well has had high concentrations of cobalt and manganese since 2010. 


Data gaps 


1. Suspended cobalt monitoring.  Cobalt has long been a problem at Gallatin.  TVA has 


argued that the cobalt is naturally occurring.  Even if the cobalt is naturally occurring, it is an 


environmental risk that TDEC should be keeping track of.  Instead, however, TDEC suspended 


cobalt monitoring and reporting requirements in 2011.145  Although TVA continues to collect 


cobalt data, it no longer includes these results in the main body their groundwater reports.     


2. Suspended monitoring of well 21.  Well 21 is clearly contaminated, with unsafe 


concentrations of cadmium, cobalt, manganese, mercury, strontium, and sulfate.  According to 


Tennessee’s Assessment Monitoring regulations, the high concentrations of cadmium and 


mercury, and perhaps cobalt, should have triggered corrective action.146  Instead of requiring 


TVA to address the problem, however, TDEC allowed it to suspend monitoring.147 


3. Incomplete well network.  The USWAG well network around the ash pond complex is 


incomplete, with two wells at the northwest corner, one well at the southwest corner, but no 


wells in the center of the western edge of the complex, and no wells south, east, or north of the 


complex (aside from upgradient well 25 to the north). As explained in the 2012 ash pond 


closure plan, 


                                                 
144


 See TVA, Gallatin Fossil Plant Abandoned Ash Disposal Area Groundwater Assessment Monitoring Report – 
February 2011, 4 (Mar. 11, 2011) (“GAF-21 is now believed to be contaminated.”). 
145


 See TVA, Gallatin Fossil Plant Abandoned Ash Disposal Area Groundwater Assessment Monitoring Report – 
October 2011, 2 (Mar. 11, 2011) (“TDEC recently suspended requirements to monitor and report cobalt data from 
the AADA site (personal communication, A.D. Spear to R.L. Hooper, 11/21/2011).”).  TVA has continued to include 
cobalt in its lab analyses but is no longer listing cobalt results in its groundwater reports.  
146


 See Tenn. Comp. Rules & Regs. 1200-01-07-.04(7); URS, supra note 137 at Appendix B page 14; TVA Office of the 
Inspector General (OIG), TVA’s Groundwater Monitoring at Coal Combustion Products Disposal Areas, at 7 (June 21, 
2011). 
147


 Well 21 results were left out of groundwater reports beginning in January 2010, but the well was still sampled 
and results were available in lab analyses appended to the groundwater reports.  In the July 2011 groundwater 
report, TVA stated that well 21 would only be used for groundwater level measurements, and would no longer be 
sampled.  TVA, Gallatin Fossil Plant Abandoned Ash Disposal Area Groundwater Assessment Monitoring Report – 
July 2011, 4 (Aug. 30, 2011) 
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Originally, all three downgradient wells were intended to be placed between the 


Ash Pond Complex and the Cumberland River; due to safety concerns of drilling 


too close to high power transmission lines, one of the downgradient wells was 


moved to the northern edge of the Ash Pond Complex.  As a result, two wells 


were installed near the northwestern corner of the facility, with one (GAF-23) 


installed into overburden and the other (GAF-24) installed into the Carters 


Limestone, both being screened in the first water encountered at those 


locations.148 


This is unlikely to be sufficient.  TVA identified an area of leachate migration to the north 


in 1989, and at the time had four wells in that area in addition to residential wells.149  


TVA is currently monitoring just one well in that area (Well 25).  Migration to the west, 


and particularly to the east, is also unlikely to be identified by the existing wells.  There 


should be wells in these areas because, as TVA has observed, “[t]he true flows from the 


[ash pond complex] would be expected to radiate out laterally from each side of the ash 


pond, since impounded waters would likely mound up over ambient water levels.”150 


Failure to regulate 


Because of the known on-site contamination, TDEC placed Gallatin in phase III assessment 


monitoring in 2009.151  Documented exceedances of groundwater protection standards since 


that time should, according to Tennessee law, require corrective action.152  Specifically, TDEC 


should have required TVA to remediate the leaking abandoned ash pond and to identify and 


remediate the source of the contamination in Well 21.  But so far TDEC has failed to impose any 


corrective action requirements at all.153  As described above, TDEC’s only real response to the 


problem has been to allow TVA to discontinue monitoring at well 21 and to discontinue cobalt 


monitoring.  Instead of dealing with the problem, TDEC has chosen to ignore the problem and 


allow the site to bleed mercury, cobalt, and other pollutants into the Cumberland River 


indefinitely. 


  


                                                 
148


 URS, supra note 137, at Appendix B page 4. 
149


 TVA, An Evaluation of the Impacts of the Gallatin Fly Ash Pond to Groundwater Resources (Aug. 1989). 
150


 TVA, Gallatin Fossil Plant Ash Impoundment Groundwater Monitoring Report, July 2011. 
151


 TVA Office of the Inspector General, TVA’s Groundwater Monitoring at Coal Combustion Products Disposal 
Areas, 7 (June 21, 2011). 
152


 See Tenn. Comp. Rules & Regs. 1200-01-07-.04(7); URS, supra note 137 at Appendix B page 14; TVA OIG, supra 
note 146 at 7. 
153


 TVA OIG, supra note 146 at 7 (“TDEC personnel also noted that they were not required to issue a Notice of 
Violation and chose not to as long as TVA was cooperative and working toward making a quality plan.”). 
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Figure 6-1: Cobalt (ug/L) in wells near the Abandoned Ash Pond, February 2008 through April 2013. 
Hollow data points were undetected at the detection limit shown. 
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Figure 6-2: Groundwater wells at Gallatin Fossil Plant (approximate locations) 
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Table 6-1: Gallatin Fossil Plant, Well 17. Sampled 4 times between February 2011 and 
January 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 640 No data since 1/2012 


Antimony 6  <1  


Arsenic 10  <1 – 2.0  


Barium 2,000  36 – 100  


Beryllium 4  <2  


Boron 3,000 1,200 – 2,100  


Cadmium 5 <0.5 – 0.64  


Chloride 250 mg/L 10 – 11 mg/L No data since 1/2012 


Chromium 100 <2 – 6.3  


Cobalt 4.7 3.0 – 7.8 No data since 1/2012 


Copper 1,300 <2 – 6.2 No data since 1/2012 


Fluoride 4,000 990 – 1,000  


Lead 15 <1 – 2.2  


Lithium 31  No data 


Manganese 300 260 – 1,500 No data since 1/2012 


Mercury 2 <0.2  


Molybdenum 40 7.0 – 7.9 No data since 1/2012 


Nickel 100 5.1 – 27.0  


Nitrate 10,000 <100  


Selenium 50 <1 – 1.3  


Silver 100 <1  


Strontium 9,300 0.62 – 0.65 No data since 1/2012 


Sulfate 500 mg/L 230 – 240 No data since 1/2012 


TDS 500 mg/L 620 – 630 No data since 1/2012 


Thallium 2 <1  


Vanadium 63 <2 - 2.4 No data since 1/2012 


Zinc 2,000 <10 – 42 No data since 1/2012 


   


 


 


 


 


 


 


Table 6-2: Gallatin Fossil Plant, Well 19-R. Sampled 19 times between February 2008 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 69,000 – 125,000  


Antimony 6  <1  


Arsenic 10  <1 – 135154  


Barium 2,000  <5 – 110  


Beryllium 4  11 – 24.5  


Boron 3,000 2,950 – 4,500  


Cadmium 5 2.65 – 7.9  


Chloride 250 mg/L 2.1 – 7.4 mg/L  


Chromium 100 <40  


Cobalt 4.7 92 – 320155  


Copper 1,300 <2 – 51  


Fluoride 4,000 <100 – 755  


Lead 15 <1 – 7.5  


Lithium 31  No data 


Manganese 300 11,000 – 33,000  


Mercury 2 <0.2  


Molybdenum 40 <50156  


Nickel 100 120 – 250  


Nitrate 10,000  No data 


Selenium 50 <1 – 18.8  


Silver 100 <0.5 – 16.7  


Strontium 9,300 1,150 – 1,500  


Sulfate 500 mg/L 2,950 – 6,300 mg/L   


TDS 500 mg/L 3,750 – 6,700 mg/L   


Thallium 2 <1  


Vanadium 63 <2 – 66  


Zinc 2,000 495 – 1,000157  


 


                                                 
154


 This well started showing arsenic levels above the MCL in 2013 (see report text). 
155


 Cobalt in this well was reported as <1 ug/L in July 2012, but that result is presumed to be 


inaccurate given that cobalt results immediately before and after July 2012 were over 200 
ug/L. 
156


 There have been no positive detections of molybdenum above 40 ug/L, and results are 


generally nondetect at <5 or <25 ug/L. 
157


 Zinc in this well was reported as 30 ug/L in July 2012. This is likely to be inaccurate given 


that all other values, before and after July 2012, have been above 400 ug/L. 
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Table 6-3: Gallatin Fossil Plant, Well 20. Sampled 19 times between February 2008 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 1,600  


Antimony 6  <1  


Arsenic 10  <1 – 78158  


Barium 2,000  12 – 30  


Beryllium 4  <2  


Boron 3,000 5,300 – 5,800  


Cadmium 5 <0.5 – 0.97  


Chloride 250 mg/L 2.8 – 5.4 mg/L  


Chromium 100 <1 – 3.3  


Cobalt 4.7 150 – 250  


Copper 1,300 <10  


Fluoride 4,000 <100 – 230  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 16,000 – 22,000  


Mercury 2 <0.2  


Molybdenum 40 <5 – 23  


Nickel 100 33 – 63  


Nitrate 10,000  No data 


Selenium 50 <1 – 1.6  


Silver 100 <1  


Strontium 9,300 1,200 – 1,400  


Sulfate 500 mg/L 1,400 – 2,050 mg/L  


TDS 500 mg/L 1,900 – 2,300 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <50  


 


 


 


 


 


 


                                                 
158


 This well started showing arsenic levels above the MCL in 2013 (see report text). 


Table 6-4: Gallatin Fossil Plant, Well 21. Sampled 11 times between February 2008 and April 
2011.  No data since April 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 510 – 10,000  


Antimony 6  <1  


Arsenic 10  <1 – 2.2  


Barium 2,000  21 – 200  


Beryllium 4  <1 – 3.0  


Boron 3,000 <200  


Cadmium 5 <0.5 – 5.8  


Chloride 250 mg/L 59 – 100 mg/L  


Chromium 100 2.1 – 27  


Cobalt 4.7 1.3 – 330  


Copper 1,300 3.2 – 7.7  


Fluoride 4,000 <100 – 1,900  


Lead 15 <1 – 2.1  


Lithium 31  No data 


Manganese 300 300 – 18,000  


Mercury 2 <0.2 – 3  


Molybdenum 40 <5 – 8.3  


Nickel 100 13 – 110   


Nitrate 10,000  No data 


Selenium 50 <1 – 10  


Silver 100 <0.5 – 20  


Strontium 9,300 <10 – 10,000  


Sulfate 500 mg/L 340 – 1,800 mg/L  


TDS 500 mg/L 960 – 1,900 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 13 – 280  
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Table 6-5: Gallatin Fossil Plant, Well 22. Sampled 14 times between October 2009 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 100 – 6,000  


Antimony 6  <1  


Arsenic 10  <1 – 3.4  


Barium 2,000  9.5 – 73  


Beryllium 4  <5  


Boron 3,000 <200 – 260  


Cadmium 5 <0.5 – 0.52  


Chloride 250 mg/L <1 – 2.3 mg/L  


Chromium 100 <1 – 43  


Cobalt 4.7 <1 – 4.6  


Copper 1,300 <2 – 8.5  


Fluoride 4,000 <100 – 180  


Lead 15 <1 – 5.8  


Lithium 31  No data 


Manganese 300 <10 – 370  


Mercury 2 <0.2  


Molybdenum 40 <5 – 11  


Nickel 100 <1 – 39  


Nitrate 10,000  No data 


Selenium 50 <1 – 5  


Silver 100 <1  


Strontium 9,300 57 – 140  


Sulfate 500 mg/L <5 – 32 mg/L  


TDS 500 mg/L <10 – 320  


Thallium 2 <1  


Vanadium 63 <2 – 14  


Zinc 2,000 <10 – 39  


 


 


 


 


 


 


 


Table 6-6: Gallatin Fossil Plant, Well 23. Sampled 5 times between January 2011 and January 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 810 – 1,300 No data since 1/2012 


Antimony 6  <1  


Arsenic 10  <1 – 1.1  


Barium 2,000  55 – 68  


Beryllium 4  <2  


Boron 3,000 290 – 410 No data since 1/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 5.8 – 6.8 mg/L No data since 1/2012 


Chromium 100 <2  


Cobalt 4.7 <1 – 2.2 No data since 1/2012 


Copper 1,300 <2 No data since 1/2012 


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 35 – 300 No data since 1/2012 


Mercury 2 <0.2  


Molybdenum 40 <5 – 9.1 No data since 1/2012 


Nickel 100 <1 – 8.2  


Nitrate 10,000 0.66 – 0.67 No data prior to 7/2012 


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300 220 – 260 No data since 1/2012 


Sulfate 500 mg/L 250 – 260 mg/L No data since 1/2012 


TDS 500 mg/L 640 – 740 mg/L  


Thallium 2 <1  


Vanadium 63 <2 – 2.3 No data since 1/2012 


Zinc 2,000 <10 – 11 No data since 1/2012 
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Table 6-7: Gallatin Fossil Plant, Well 24. Sampled 5 times between February 2011 and 
January 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 200 No data since 1/2012 


Antimony 6  <1  


Arsenic 10  <1 – 1.3  


Barium 2,000  23 – 34  


Beryllium 4  <2  


Boron 3,000 <200 No data since 1/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 1.0 – 1.2 mg/L No data since 1/2012 


Chromium 100 <2  


Cobalt 4.7 <1 No data since 1/2012 


Copper 1,300 <2 No data since 1/2012 


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 32 – 68 No data since 1/2012 


Mercury 2 <0.2  


Molybdenum 40 <5 – 11 No data since 1/2012 


Nickel 100 1.2 – 8.7  


Nitrate 10,000 <0.1 No data prior to 7/2012 


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300 210 – 230 No data since 1/2012 


Sulfate 500 mg/L 230 – 240 mg/L No data since 1/2012 


TDS 500 mg/L 710 – 760 mg/L  


Thallium 2 <1  


Vanadium 63 <2 No data since 1/2012 


Zinc 2,000 <10 No data since 1/2012 


 


 


 


 


 


 


 


Table 6-8: Gallatin Fossil Plant, Well 25. Sampled 5 times between January 2011 and January 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 280 No data since 1/2012 


Antimony 6  <1 – 1.2  


Arsenic 10  <1 – 1.9  


Barium 2,000  86 – 100  


Beryllium 4  <2  


Boron 3,000 <200 No data since 1/2012 


Cadmium 5 <0.5  


Chloride 250 mg/L 42 – 66 mg/L No data since 1/2012 


Chromium 100 <2  


Cobalt 4.7 <1 – 2.5 No data since 1/2012 


Copper 1,300 <2 No data since 1/2012 


Fluoride 4,000 <100 – 120  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 140 – 210 No data since 1/2012 


Mercury 2 <0.2  


Molybdenum 40 5.1 – 7.2 No data since 1/2012 


Nickel 100 <1 – 2.6  


Nitrate 10,000 <0.1 No data prior to 7/2012 


Selenium 50 <1 – 1.7  


Silver 100 <1  


Strontium 9,300 260 – 270 No data since 1/2012 


Sulfate 500 mg/L 32 – 46 mg/L No data since 1/2012 


TDS 500 mg/L 420 – 440 mg/L  


Thallium 2 <1  


Vanadium 63 <2 No data since 1/2012 


Zinc 2,000 <10 No data since 1/2012 
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Table 6-9: Gallatin Fossil Plant, Well 26. Sampled 4 times between July 2012 and April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 330 – 740  


Antimony 6  <1  


Arsenic 10  1.5 – 22  


Barium 2,000  <2 – 51  


Beryllium 4  <2  


Boron 3,000 5,500 – 5,900  


Cadmium 5 <0.5  


Chloride 250 mg/L 3.6 – 8.9 mg/L  


Chromium 100 <1 – 4.4  


Cobalt 4.7 14 - 15  


Copper 1,300 <2  


Fluoride 4,000 <100 – 200  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 8,700 – 9,400  


Mercury 2 <0.2  


Molybdenum 40 7 – 14  


Nickel 100 <1 – 18  


Nitrate 10,000  No data 


Selenium 50 <1 – 2  


Silver 100 <1  


Strontium 9,300 99 – 1,100  


Sulfate 500 mg/L 880 – 1,000 mg/L October 2012 only 


TDS 500 mg/L 1,500 – 1,600 mg/L October 2012 only 


Thallium 2 <1  


Vanadium 63 <2 – 2  


Zinc 2,000 <10  


 


 


 


 


 


 


 


 


Table 6-10: Gallatin Fossil Plant, Well 27. Sampled 4 times between July 2012 and April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 180  


Antimony 6  <1  


Arsenic 10  <1 – 15  


Barium 2,000  52 – 100  


Beryllium 4  <2  


Boron 3,000 4,800 – 5,400  


Cadmium 5 <0.5 – 2.4  


Chloride 250 mg/L 4.2 – 4.6 mg/L  


Chromium 100 <2  


Cobalt 4.7 <1 – 1.1  


Copper 1,300 1.5 – 5.5  


Fluoride 4,000 160 – 400  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 170 – 600  


Mercury 2 <0.2  


Molybdenum 40 <5 – 19  


Nickel 100 9 – 13  


Nitrate 10,000  No data 


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300 1,200 – 1,300  


Sulfate 500 mg/L 840 – 920 mg/L  


TDS 500 mg/L 1,400 – 1,600 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 <10 – 14  
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7 John Sevier Fossil Plant 


Background 


John Sevier Fossil Plant includes four coal units on the Holston River near Rogersville, TN.  The 


plant went online in 1955, and TVA idled the coal units in 2012.  TVA originally disposed of the 


ash from John Sevier in a series of ponds located along the Holston River, in the area now 


covered by the dry fly ash disposal area and the sediment pond.  In 1979, TVA started using 


Area 2 as a bottom ash pond and started disposing of dry fly ash on top of the fly ash and 


bottom ash in the old ash ponds.  Ash Disposal Area J had a shorter lifespan - TVA started using 


Area J as a fly ash settling pond in 1982, converted to dry stacking in 1988, and closed the area 


in 1999.     


John Sevier does not appear to have the same karst bedrock as many of the TVA plants, and 


therefore has less natural vulnerability to sinkholes and related groundwater contamination.  


Other, anthropogenic sources of vulnerability do exist, however, including the fact that the 


dikes around the original ash ponds, now the dry fly ash disposal area, were poorly built.  After 


a section of the northern dike collapsed in 1973, TVA observed that:  


A large percent of ash was used as material to raise the dikes.  DED had 


recommended that ash not be used in dike building at John Sevier since the ash 


there is not suitable for this purpose because a significant portion is not stable 


when wet and it erodes easily.159   


The dikes were also too steep to be structurally sound; the same memo went on to observe 


that “the entire dike system at John Sevier has the same inadequacies.”160  As a result of this 


poor construction, John Sevier has had a history of dike failures, sloughing, and seepage.161 


Monitoring 


TVA currently monitors eight wells at John Sevier, mainly around the dry fly ash disposal area.  


Wells along the north dike of the dry fly ash disposal area show unsafe concentrations of boron, 


manganese, and sulfate, and in some cases cobalt (wells W28 and W30).  Well W31 also 


showed very high concentrations of molybdenum in April 2008, but molybdenum has not been 


                                                 
159


 TVA, John Sevier Steam Plant – Inspection of Ash Disposal Pond Dikes, memo to file from R. J. Bowman, Principal 
Civil Engineer (June 8, 1973) (reproduced in Stantec Consulting Services Inc., Report of Geotechnical Exploration – 
John Sevier Fossil Plant, Appendix A – historical documents, Feb. 8, 2010). 
160


 Id. 
161


 See generally Stantec Consulting Services Inc., Report of Phase 1 Facility Assessment, Tennessee, Appendix F – 
John Sevier Fossil Plant, Dry Fly Ash Area pages 2 – 6 and Sediment Pond West page 2; Parsons Energy and 
Chemicals Group Inc., Fly Ash Pond Dike Slope Stability Evaluation – Phase One Report (Dec. 9, 1999).  
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measured since then (see Data Gaps section below).  When compared to upgradient 


background water quality, all of the wells around the dry fly ash disposal area have shown 


significantly elevated concentrations of boron, sulfate, and many other contaminants in recent 


years.162  Although results for well W31 suggest cadmium contamination, TVA tested water 


from that well at three different labs in 2011, and only one of the three has reported such high 


concentrations.163  TVA suggested that the high readings at one lab were caused by 


interference from elevated molybdenum levels.164  This explanation seems plausible, but it 


raises another issue – if there is elevated molybdenum in this well, then TVA should be 


regularly measuring and reporting molybdenum concentrations.    


Monitoring around the bottom ash disposal pond, Area 2, has been recent and limited; 


concentrations of most pollutants were below health-based thresholds.  Manganese, which was 


only measured in April 2011, was higher than the Lifetime Health Advisory and higher than 


upgradient concentrations. 


Data gaps 


There are gaps at each of John Sevier’s three ash disposal areas: 


 There are no groundwater wells upgradient or downgradient of ash disposal Area J, so 


we have no information about the extent to which that abandoned ash pond is leaching 


pollutants into groundwater and the Holston River.   


 The bottom ash disposal area (Area 2) is currently monitored with one upgradient well 


(W1) and two downgradient wells (10-36 and 10-37).  The downgradient wells, however, 


were only recently installed.  Moreover, TVA does not regularly monitor these wells for 


many pollutants of concern, including boron, chloride, manganese, and sulfate.  TVA 


once monitored an additional well south of Area 2 and west of well W1; it is not clear 


why this well was removed.165 


 The dry fly ash disposal area is the best-monitored of the three areas.  However, it has a 


history of dike failures, sloughing, and seeping along the north dike.  The 1973 dike 


failure occurred in the area between wells W30 and W31 (see Figure 7-1 below), and 


                                                 
162


 For example, the April 2012 groundwater report noted that there were exceedances (significant departures 
from upgradient water quality) for the following analytes in the following downgradient wells:  Alkalinity (all wells), 
aluminum (W31 and W32), ammonia (W29), boron (all wells), fluoride (W30 and W31), manganese (W28- W30), 
pH (all wells), sodium (W28-W31), specific conductivity (all wells), strontium (wells W28-W31), and sulfate (all 
wells).  TVA, John Sevier Fossil Plant Dry Fly Ash Landfill Groundwater Assessment Monitoring Report – April 2012, 6 
(May 28, 2012).  
163


 TVA, John Sevier Fossil Plant Dry Fly Ash Landfill Groundwater Assessment Monitoring Report – April 2011, 7-9 
(June 15, 2011). 
164


 Id. 
165


 Meeting Minutes, John Sevier Fossil Plant Ash Disposal – Tennessee Solid Waste Permit (Mar. 3, 1987) (showing 
two wells south of Area 2 – W1 and W2). 
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both of these wells show clear evidence of contamination.  The distance between these 


two wells is roughly 0.4 miles.  An additional well in this area would provide important 


information about the rate of leaching in parts of the dike that have a history of 


weakness and instability. 


As a site-wide matter, molybdenum is essentially unmonitored at John Sevier.  The only data 


that we have on file for wells W1 – W32 are from a single round of results in April 2008; 


molybdenum has apparently not been measured at all in wells 10-36 and 10-37.  Yet there are 


several reasons why molybdenum should be a pollutant of concern at John Sevier:  First, 


according to a U.S. EPA risk assessment, molybdenum is a coal ash pollutant that may pose a 


health risk near coal ash impoundments and landfills.166  Second, molybdenum is elevated in 


groundwater at other TVA coal plants.  Third, molybdenum concentrations in well W31 have 


been as high as 2,200 ug/L, over 50 times higher than the concentration that is safe to drink.  


Finally, molybdenum has been blamed for causing artificially high cadmium results in the same 


well (see Monitoring section above).  TDEC clearly should require TVA to regularly measure 


molybdenum concentrations across the site.  


Failure to regulate 


Recent data show clear evidence of coal ash leachate migrating from the dry fly ash disposal 


area to the Holston River via the local groundwater.  Specifically, concentrations of boron, 


manganese, strontium, sulfate and other pollutants are much higher than background in wells 


along the thin strip of land between the disposal area and the river.  The source of the 


contamination is likely to be the ash that was sluiced to the ponds beneath the current dry 


disposal area and left in place, though the dry fly ash stacks may be contributing as well.  As far 


as we know, TDEC is not requiring TVA to do anything about this legacy waste issue, and has 


decided to allow the problem to persist indefinitely.  


                                                 
166


 See, e.g., U.S. EPA, Draft Human and Ecological Risk Assessment of Coal Combustion Wastes, 2-4 (Apr. 2010) 
(listing molybdenum as a coal ash constituent of potential concern); id. at ES-6 – ES-7 (showing significant 90


th
 


percentile risks for molybdenum through the groundwater-to-drinking water pathway for landfills and surface 
impoundments); U.S. EPA co-proposed Subtitle D coal ash regulations, 75 Fed. Reg. 35128, 35253 (June 21, 2010) 
(listing molybdenum as an assessment monitoring constituent). 
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Figure 7-1: Groundwater wells at John Sevier Fossil Plant (approximate locations).
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Table 7-1: John Sevier Fossil Plant, Well W1. Sampled 11 times between April 2008 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 140  


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  190 – 230  


Beryllium 4  <2  


Boron 3,000 <0.2  


Cadmium 5 <0.5  


Chloride 250 mg/L 8.9 – 11.0 mg/L  


Chromium 100 <1 – 4  


Cobalt 4.7 <1  


Copper 1,300 <2  


Fluoride 4,000 <100 – 100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 <10 – 39  


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 4/2008 


Nickel 100 <1 – 3.3  


Nitrate 10,000 <100 – 530  


Selenium 50 <1 – 1.4  


Silver 100 <1  


Strontium 9,300 590 – 800  


Sulfate 500 mg/L 24.5 – 27.0 mg/L  


TDS 500 mg/L 260 – 320 mg/L 
No data 4/2012 or 


4/2013 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 95.5  


 


 


 


 


 


 


Table 7-2: John Sevier Fossil Plant, Well W28. Sampled 11 times between April 2008 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 3,100  


Antimony 6  <1  


Arsenic 10  <1 – 2.3  


Barium 2,000  16 – 53  


Beryllium 4  <2  


Boron 3,000 2,600 – 3,100  


Cadmium 5 <0.5  


Chloride 250 mg/L 12 – 14 mg/L  


Chromium 100 <1 – 7.6  


Cobalt 4.7 <1 – 6.4  


Copper 1,300 <1 – 3.3  


Fluoride 4,000 <100 – 120  


Lead 15 <1 – 2.4  


Lithium 31  No data 


Manganese 300 960 – 4,000  


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 4/2008 


Nickel 100 5.1 – 21.0  


Nitrate 10,000 <100 – 280  


Selenium 50 <1 – 2.1  


Silver 100 <1  


Strontium 9,300 870 – 1,000  


Sulfate 500 mg/L 750 – 890 mg/L  


TDS 500 mg/L 1,400 – 1,600 mg/L 
No data 4/2012 or 


4/2013 


Thallium 2 <1  


Vanadium 63 <2 – 10  


Zinc 2,000 <10 – 18  
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Table 7-3: John Sevier Fossil Plant, Well W29. Sampled 11 times between April 2008 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 760  


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  15 – 32  


Beryllium 4  <2  


Boron 3,000 850 – 1,800  


Cadmium 5 <0.5  


Chloride 250 mg/L 3.2 – 9.5 mg/L  


Chromium 100 <1 – 4.3  


Cobalt 4.7 <1 – 2.4  


Copper 1,300 <1 – 2  


Fluoride 4,000 100 – 220  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 1,040 – 8,300  


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 4/2008 


Nickel 100 2.4 – 7.6  


Nitrate 10,000 <100 – 3,200  


Selenium 50 <1 – 4  


Silver 100 <1  


Strontium 9,300 640 – 1,200  


Sulfate 500 mg/L 150 – 390  


TDS 500 mg/L 640 – 860 
No data 4/2012 or 


4/2013 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 21  


 


 


 


 


 


 


Table 7-4: John Sevier Fossil Plant, Well W30. Sampled 11 times between April 2008 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 110  


Antimony 6  <1  


Arsenic 10  <1 – 7.3  


Barium 2,000  16 – 27  


Beryllium 4  <2  


Boron 3,000 4,100 – 5,650  


Cadmium 5 <0.5  


Chloride 250 mg/L 15 – 18 mg/L  


Chromium 100 <1 – 2.9  


Cobalt 4.7 1.2 – 5.0  


Copper 1,300 <1 – 3.1  


Fluoride 4,000 310 – 420  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 1,200 – 3,800  


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 4/2008 


Nickel 100 7.2 – 33.0  


Nitrate 10,000 <100 – 100  


Selenium 50 <1 – 2.1  


Silver 100 <1  


Strontium 9,300 3,200 – 5,050  


Sulfate 500 mg/L 960 – 1,100 mg/L  


TDS 500 mg/L 1,750 – 2,000 mg/L 
No data 4/2012 or 


4/2013 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10  
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Table 7-5: John Sevier Fossil Plant, Well W31. Sampled 11 times between April 2008 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 880  


Antimony 6  <1  


Arsenic 10  <1 – 2.2  


Barium 2,000  23.5 – 46  


Beryllium 4  <1  


Boron 3,000 9,000 – 18,000  


Cadmium 5 <0.5 – 8.2  


Chloride 250 mg/L 8.1 – 14 mg/L  


Chromium 100 <1 – 2.7  


Cobalt 4.7 <1  


Copper 1,300 <1 – 9.7  


Fluoride 4,000 170 – 380  


Lead 15 <1 – 1.25  


Lithium 31  No data 


Manganese 300 <50  


Mercury 2 <0.2  


Molybdenum 40 2,200 No data since 4/2008 


Nickel 100 6.8 – 19.0  


Nitrate 10,000 <100 – 3,000  


Selenium 50 <1 – 4.1  


Silver 100 <1  


Strontium 9,300 3,000 – 6,300  


Sulfate 500 mg/L 860 – 1,800 mg/L  


TDS 500 mg/L 1,600 – 2,800 mg/L 
No data 4/2012 or 


4/2013 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 16  


 


 


 


 


 


 


Table 7-6: John Sevier Fossil Plant, Well W32. Sampled 11 times between April 2008 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 1,000  


Antimony 6  <1  


Arsenic 10  <1 – 1.1  


Barium 2,000  52 – 65  


Beryllium 4  <2  


Boron 3,000 <200 – 440  


Cadmium 5 <0.5  


Chloride 250 mg/L 9.7 – 12.0 mg/L  


Chromium 100 <1 – 2.7  


Cobalt 4.7 <1  


Copper 1,300 <2  


Fluoride 4,000 <100 – 120  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 4 – 12  


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 4/2008 


Nickel 100 1.8 – 5.7  


Nitrate 10,000 <100 – 960  


Selenium 50 <1 – 1  


Silver 100 <1  


Strontium 9,300 260 – 340  


Sulfate 500 mg/L 47 – 54  


TDS 500 mg/L 370 – 460 
No data 4/2012 or 


4/2013 


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 15  
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Table 7-7: John Sevier Fossil Plant, Well 10-36. Sampled 5 times between April 2011 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 No data since 4/2011 


Antimony 6  <1  


Arsenic 10  1.3 – 2.5  


Barium 2,000  47 – 60  


Beryllium 4  <1  


Boron 3,000 <200 No data since 4/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 9.75 mg/L No data since 4/2011 


Chromium 100 <2  


Cobalt 4.7 3.30 – 3.35 No data since 10/2011 


Copper 1,300 <2 No data since 10/2011 


Fluoride 4,000 <100 – 120  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 1,850 No data since 4/2011 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 3.3 – 7.55  


Nitrate 10,000 <100  


Selenium 50 <1 – 2.3  


Silver 100 <1  


Strontium 9,300 850 No data since 4/2011 


Sulfate 500 mg/L 120 mg/L No data since 4/2011 


TDS 500 mg/L 625 mg/L No data since 4/2011 


Thallium 2 <1  


Vanadium 63 <2 No data since 10/2011 


Zinc 2,000 <10 No data since 10/2011 


 


 


 


 


 


 


 


Table 7-8: John Sevier Fossil Plant, Well 10-37. Sampled 5 times between April 2011 and April 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 No data since 4/2011 


Antimony 6  <1  


Arsenic 10  <1 – 3.7  


Barium 2,000  33.5 – 59  


Beryllium 4  <1  


Boron 3,000 <200 No data since 4/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 7.7 mg/L No data since 4/2011 


Chromium 100 <2  


Cobalt 4.7 <1 No data since 10/2011 


Copper 1,300 <2 No data since 10/2011 


Fluoride 4,000 <100 – 150  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 750 No data since 4/2011 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 <1 – 2.4  


Nitrate 10,000 <100 – 340  


Selenium 50 <1   


Silver 100 <1  


Strontium 9,300 210 No data since 4/2011 


Sulfate 500 mg/L 65 mg/L No data since 4/2011 


TDS 500 mg/L 350 mg/L No data since 4/2011 


Thallium 2 <1  


Vanadium 63 <2 No data since 10/2011 


Zinc 2,000 <10 No data since 10/2011 
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8 Johnsonville Fossil Plant 


Background 


The 10-unit Johnsonville plant, on the Tennessee River in New Johnsonville TN, is TVA’s oldest 


coal plant.  Construction began in 1949 and the first unit went online in 1951.167  TVA idled four 


units in 2012.  The plant will permanently close between 2015 and 2017. 


The ash disposal facilities at Johnsonville are shown in Figure 8-1.  The original ash disposal 


pond for the plant was in Area 1.  DuPont, which operates a titanium dioxide facility north of 


the coal plant and east of Area 1, has used and controlled the northern part of Area 1 since the 


early 1970s.168  TVA closed the ash disposal areas in the southern half of Area 1 in 1975-1976.  


The area is presumably unlined, and although it was covered with soil upon closure, erosion 


“throughout the majority” of the exterior slopes of the area has since exposed the ash.169  The 


western dike along the Tennessee River has also experienced significant seepage. 


TVA built Areas 2 & 3 on an artificial island in the late 1960s, and raised the dikes twice during 


the 1970s.170  Fly ash from the ponds on the island is now being dredged and transported to a 


private landfill across the river.171  Groundwater within the Area 2 & 3 dikes drains into the 


Tennessee River.172  TVA plans to close this area between 2015 and 2017 by removing most of 


the ash,173 grading the dikes and remaining ash, and installing either a geosynthetic or 


compacted soil cap.174 


The South Railroad Loop Area was built in the early 1980s, and originally included two dredge 


cells, a dry disposal area, and stilling ponds.  Ash was dry-stacked over the dredge cells to a 


maximum height of 70-80 feet before the area was closed in 2000.  Geotechnical engineering 


                                                 
167


 TVA, Johnsonville Fossil Plant, http://www.tva.com/sites/johnsonville.htm.  
168


 Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Tennessee, Appendix G: Johnsonville 
Fossil Plant, North Abandoned Ash Disposal Area 1, pages 1-2 (June 24, 2009). 
169


 Id. at 4. 
170


 Id. at Active Ash Disposal Areas 2 & 3, 1-2. 
171


 The private landfill has had its own groundwater quality problems.  See EIP and Earthjustice, OUT OF CONTROL, 
supra note 5 at 102-105.   
172


 See, e.g., TVA, Johnsonville Fossil Plant Ash Impoundment Groundwater Monitoring Report – September 2011 
(showing groundwater “flowing out radially, including north towards the Kentucky Reservoir / Tennessee River.”).  
173


 The closure plan calls for removing 5 million cubic yards of ash.  TVA estimated that this would be all of the ash 
on the island and all of the ash that will be sluiced to the island between 2009 and plant closure.  TVA, Active Ash 
Pond Preliminary Closure Plan, 2 (May 24, 2011).  However, the closure plan also describes grading and capping of 
the remaining ash, suggesting that not all ash will be removed.  Id. at 6.  TVA has estimated the total storage 
capacity of “Area 2” to be 4.36 million cubic yards.  Letter from Anda Ray, TVA, to Richard Kinch, U.S. EPA, 
responding to EPA’s request for information (Mar. 25, 2009).  It is not clear whether this volume represents all of 
the ash on the island, or only the ash within the footprint of what TVA defines as Area 2.  
174


 TVA, Active Ash Pond Preliminary Closure Plan, 6 (May 24, 2011). 



http://www.tva.com/sites/johnsonville.htm
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consultants noted ongoing erosion around the area, due in part to the “erosive nature of the 


materials used to construct the disposal area and final cover.”175  The extent to which TVA lined 


the site prior to using it as an ash disposal area is unclear.176 


TVA constructed the DuPont Road Dredge Cell in the late 1980s or early 1990s.  Ash was dry 


stacked in the area from the late 1990s through the early 2000s, when the area was closed.  


Although TVA built the cell with a clay liner, they did not install a cap to prevent water from 


percolating through the ash, instead opting for an “evapotranspiration plan” that consisted of 


trees planted along the crest of the area.  Although the liner appears to have worked, the 


evapotranspiration plan has not, and so the area has filled with water, creating a “bathtub 


effect” and seepage that “appears to have completely surrounded the cell.”177 


Monitoring 


Figure 8-1 shows the approximate locations of the groundwater wells discussed in this report.   


Area 1.  EIP has not received any recent data from the original ash pond area (Area 1), but we 


do have data from 1990-1994 for six wells numbered C1 through C6.  EIP obtained these data 


from TVA through a Freedom of Information Act request in 2010.178  Unfortunately, the data 


came in the form of a spreadsheet, without details about how the wells were installed, what 


kind of material they were screened in, or precisely where the wells were located.179  The 


spreadsheet included results for aluminum, arsenic, boron, cadmium, chromium, iron, lead, 


manganese, molybdenum, sulfate, and TDS.  As shown in Tables 8-1 through 8-6, 


concentrations of all pollutants were very high, frequently more than an order of magnitude 


greater than the health-based thresholds used in this paper.  This area is known to be 


deteriorating (see Background section above), and has apparently caused severe groundwater 


contamination,180 yet neither TVA nor TDEC appear to have conducted any groundwater 


monitoring since 1994, much less remediate the source of the contamination.   


                                                 
175


 Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Tennessee, Appendix G: Johnsonville 
Fossil Plant, South Railroad Loop Ash Disposal Area 4 page 6 (June 24, 2009). 
176


 See id., Photos, Concerns/Photo Log, page a (photograph caption describing “erosion exposing liner along toe of 
eastern stack area.”). 
177


 Id., Dredge Pond East of Gas Turbines Area 5, pages 2-6. 
178


 TVA, Groundwater monitoring data for the active ash disposal area and abandoned ash disposal area (Area A) in 
response to April 28, 2010 Freedom of Information Act Request (2010). 
179


 Two unrelated maps indicate that they were in the southern part of Area 1, which is consistent with the fact 
that DuPont controls all of Area 1 north of the TVA property line.  Stantec Consulting Services, Inc., Report of Phase 
1 Facility Assessment, Tennessee, Appendix G: Johnsonville Fossil Plant, North Abandoned Ash Disposal Area 1, 
pages 1-2 (June 24, 2009). 
180


 Even if these six wells were screened directly in saturated ash, the primitive state of ash disposal in the 1950s-
1970s suggests a high likelihood of groundwater contamination beyond the footprint of the abandoned ash pond.  
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Areas 2 & 3.  EIP has two sets of data from the ash disposal island, Areas 2 &3.  The first set of 


data, from 1986-1997, was obtained in the same 2010 FOIA request described above, and 


comes with the same limitations.  The exact locations of these wells, in particular, remain 


uncertain.  The results from these wells are shown in Tables 8-7 through 8-9.  The data show 


very high concentrations of the measured pollutants, again frequently more than an order of 


magnitude greater than “safe” concentrations.  We are not aware of any groundwater data 


collected by TVA between 1997 and 2011.  In 2011, as part of the USWAG voluntary monitoring 


program, TVA installed 3 new wells around the perimeter of the island in 2010, shown in Figure 


8-1 as 10-AP1 through 10-AP3.  These wells show much lower concentrations of some metals, 


like arsenic and cadmium, but continue to show clear evidence of coal ash contamination, 


including high concentrations of boron, cobalt, manganese, and sulfate (see Tables 8-10 


through 8-12).  Well 10-AP1, for example, showed 6.3 mg/L of boron, 11-21 ug/L of cobalt, and 


3.5 mg/L of manganese in 2011, all much higher than background and higher than health-based 


guidelines.181  Despite the clearly elevated concentrations of these three pollutants, TVA 


stopped measuring them in 2012. 


South Rail Loop area.  There are currently six wells around the South Rail Loop Area.  Three 


wells are screened in alluvial soils: B9 (upgradient), B6R, and B8R.  The other three wells are 


screened in a deeper geologic layer of Chattanooga Shale:  B30 (upgradient), B6, and B8.  Wells 


B6R, B8R, and B30 are new or recently reactivated wells, as described below. 


Until recently, TVA maintained three wells around the South Rail Loop Area:  Wells B6, B8, and 


upgradient well B9.  Wells B6 and B8 consistently showed evidence of contamination, including 


high concentrations of boron, manganese, sulfate, and in the case of well B8, cobalt.  Limited 


data from the 1992-1993 suggest that the same pattern was evident 20 years ago.182  TVA 


speculated that the contamination might have been naturally occurring since Chattanooga 


Shale can release the same pollutants typically associated with coal ash.183  TVA could not 


conduct a proper upgradient-downgradient analysis at the time because the upgradient well, 


B9, was screened in alluvial soils.  In March 2013, in order to build the database for a better 


analysis, TVA started monitoring well B30, which is upgradient of the South Rail Loop area and 


also screened in the Chattanooga shale.184  Although TVA has only measured this well once, 


there are clear differences between well B30 and wells B6 and B8.  Boron, in particular, is below 


detection at <0.2 mg/L in well B30, but above the Child Health Advisory in wells B6 (1.3-6.5 


                                                 
181


 Background well B9 has had maximum boron, cobalt, and manganese concentrations of 0.33 mg/L, 1 ug/L, and 
0.06 mg/L, respectively, since 2006.  
182


 See TVA, Rail Loop Disposal Area – Revised Closure Plan – Appendix F: Background Groundwater Monitoring 
Report (Feb. 2, 1998).  
183


 Letter from Cynthia M. Anderson, TVA, to Alan Spear, TDEC (Nov. 15, 2012).  
184


 TVA, Johnsonville Fossil Plant South Rail Loop Ash Disposal Area Groundwater Monitoring Report- March 2013, 
1, 4 (May 15, 2013). 
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mg/L) and B8 (9.2-10.5 mg/L).  Similar differences between wells B30 and B8 can be seen for 


cobalt (5.1 ug/L in well B30, 47-65 ug/L in well B8), manganese (1.0 mg/L in well B30, 2.5-2.9 


mg/L in well B8), and sulfate (13 mg/L in well B30, 120-1,200 mg/L in well B8).  These results 


suggest that the contamination in wells B6 and B8 is not naturally occurring, and is instead due 


to the coal ash in the South Rail Loop area. 


In 2012, on the grounds that contamination in wells B6 and B8 might have been naturally 


occurring (and before results from well B30 were collected), TVA and TDEC agreed to replace 


these wells with new wells screened in alluvial soils above the shale layer.185  The new wells, 


B6R and B8R, were installed in December 2012 and first monitored in March 2013.  The initial 


results suggest that the groundwater in the alluvial soil, like the groundwater in the 


Chattanooga shale, has been contaminated by the ash in the South Rail Loop area.  Boron in 


wells B6R and B8R was 7.2 and 1.0 mg/L, respectively.  Upgradient well B9, by comparison, 


ranges between <0.2 and 0.3 mg/L.  Manganese in wells B6R and B8R was 1.5 and 1.1 mg/L, 


much higher than the 0.003-0.06 mg/L seen in well B9.   


To summarize, the ash in the South Rail Loop area has contaminated groundwater in the alluvial 


soil and in the Chattanooga Shale beneath it; this groundwater is now unsafe to drink, with high 


concentrations of boron, cobalt, manganese, and sulfate. 


DuPont Road Dredge Cell.  The closed DuPont Road Dredge Cell, as described above, has a clay 


liner that may be effectively preventing leachate from seeping into local groundwater.  The four 


wells around that area show little evidence of contamination. 


Data gaps 


1. The groundwater around the southern part of abandoned ash disposal Area 1 has 


apparently not been monitored over the past twenty years (since 1994).  As described above, 


TVA measured extremely high levels of groundwater contamination here in the early 1990s.  


TVA and TDEC should resume monitoring this area and, if the groundwater contamination has 


persisted, remediate the area.   


2. Although TVA found clear evidence of groundwater contamination around Areas 2 & 3 


in the early 1990s with no discernible downward trend, it suspended monitoring between 


1994/1997 (depending on the well) and 2011.  When TVA resumed monitoring, this time at 


different wells, concentrations of some pollutants (for example, aluminum, arsenic and 


cadmium) were dramatically lower.  Concentrations of boron, on the other hand, were roughly 


consistent with historical data.  TVA and TDEC should investigate whether these changes are an 
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artifact of where the wells are installed or screened, or whether they represent changes that 


can be generalized to the perimeter of the island.     


3. TVA resumed monitoring groundwater around Areas 2 & 3 in 2011 as part of its USWAG 


voluntary monitoring plan.  However, TVA only conducted one or two rounds of monitoring for 


many pollutants, including key coal ash indicators.  Specifically, aluminum, boron, chloride, 


manganese, molybdenum, strontium, sulfate, and TDS were measured in the first round of 


sampling, but not measured during the next four sampling events.  Cobalt, copper, vanadium, 


and zinc were measured twice in 2011 but not at all in 2012 or 2013.  All of these pollutants 


should be routinely measured.  The failure to routinely measure boron, cobalt, and manganese 


when initial sampling showed elevated and unsafe concentrations is particularly irresponsible.  


Manganese, for example, was more than ten times the Lifetime Health Advisory in all three 


wells when TVA stopped measuring it.       


4. Finally, TVA and TDEC agreed to abandon contaminated wells B6 and B8 on the grounds 


that these wells may be showing the effect of the natural shale bedrock.  However, as described 


above, the new upgradient shale-screened well, well B30, shows much lower concentrations of 


boron, manganese, and sulfate than the downgradient wells, suggesting that the contamination 


in wells B6 and B8 is not in fact naturally occurring.  TVA and TDEC should not abandon these 


wells, but should instead begin corrective action planning to remediate the contamination.    
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Figure 8-1:  Groundwater wells at Johnsonville Fossil Plant (approximate locations).  Orange wells are 
no longer monitored and their locations are only roughly known. 
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Table 8-1: Johnsonville Fossil Plant, Well C1. Sampled 14 times, March 1990 - September 
1994.   
 


Chemical Threshold Data 


Aluminum 16,000 1,200 – 49,000 


Arsenic 10  130 – 390 


Boron 3,000 7,900 – 48,000 


Cadmium 5 <0.1 – 37 


Chromium 100 <1 – 49 


Lead 15 <1 – 38 


Manganese 300 1,900 – 6,700 


Molybdenum 40 <20 – 320 


Sulfate 500 mg/L 160 – 2,000 mg/L 


TDS 500 mg/L 2,000 – 3,300 mg/L 


 
Table 8-2: Johnsonville Fossil Plant, Well C2. Sampled 14 times, March 1990 - September 
1994.   
 


Chemical Threshold Data 


Aluminum 16,000 1,400 – 28,000 


Arsenic 10  35 – 110 


Boron 3,000 6,300 – 18,000 


Cadmium 5 0.2 – 20 


Chromium 100 1 – 47 


Lead 15 <1 – 43 


Manganese 300 <5 – 410 


Molybdenum 40 <20 – 350 


Sulfate 500 mg/L 43 – 1,500 mg/L 


TDS 500 mg/L 1,600 – 2,400 mg/L 


 
Table 8-3: Johnsonville Fossil Plant, Well C3. Sampled 12 times, March 1990 - September 
1994. 
 


Chemical Threshold Data 


Aluminum 16,000 370 – 42,000 


Arsenic 10  37 – 160 


Boron 3,000 8,000 – 24,000 


Cadmium 5 0.1 – 18 


Chromium 100 <1 – 68 


Lead 15 <1 – 53 


Manganese 300 <5 – 720 


Molybdenum 40 140 – 320 


Sulfate 500 mg/L 240 – 950 mg/L 


TDS 500 mg/L 550 – 1,900 mg/L 


Table 8-4: Johnsonville Fossil Plant, Well C4. Sampled 12 times, March 1990 - September 
1994.   
 


Chemical Threshold Data 


Aluminum 16,000 1,800 – 270,000 


Arsenic 10  6 – 61 


Boron 3,000 1,800 – 5,700 


Cadmium 5 0.2 – 35 


Chromium 100 1 – 230 


Lead 15 2 – 200 


Manganese 300 3,800 – 8,900 


Molybdenum 40 <20 – 160 


Sulfate 500 mg/L 60 – 250 mg/L 


TDS 500 mg/L <10 – 310 mg/L 


 
Table 8-5: Johnsonville Fossil Plant, Well C5. Sampled 12 times, March 1990 - September 
1994. 
 


Chemical Threshold Data 


Aluminum 16,000 2,000 – 470,000 


Arsenic 10  32 – 300 


Boron 3,000 3,500 – 18,000 


Cadmium 5 0.2 – 240 


Chromium 100 1 – 620 


Lead 15 5 – 240 


Manganese 300 38 – 10,000 


Molybdenum 40 <20 – 420 


Sulfate 500 mg/L 77 – 600 mg/L 


TDS 500 mg/L 300 – 920 mg/L 


 
Table 8-6: Johnsonville Fossil Plant, Well C6. Sampled 15 times, March 1990 - September 
1994. 
 


Chemical Threshold Data 


Aluminum 16,000 5,700 – 340,000 


Arsenic 10  12 – 570 


Boron 3,000 3,300 – 17,000 


Cadmium 5 0.3 – 31 


Chromium 100 7 – 520 


Lead 15 11 – 390 


Manganese 300 240 – 6,800 


Molybdenum 40 <20 – 310 


Sulfate 500 mg/L 47 – 1,400 


TDS 500 mg/L 210 – 1,200 
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Table 8-7: Johnsonville Fossil Plant, Well SS13. Sampled 14 times, April 1986 - September 
1994. 
 


Chemical Threshold Data 


Aluminum 16,000 38 – 130,000 


Arsenic 10  3 – 65 


Boron 3,000 <500 – 16,000 


Cadmium 5 0.4 – 86 


Chromium 100 2 – 110 


Lead 15 2 – 120 


Manganese 300 410 – 9,000 


Molybdenum 40 <20 – 130 


Sulfate 500 mg/L <1 – 1,400 


TDS 500 mg/L 80 – 310 


 
Table 8-8: Johnsonville Fossil Plant, Well SS15. Sampled 18 times, April 1986 - September 
1997.   
 


Chemical Threshold Data 


Aluminum 16,000 1,300 – 46,000 


Arsenic 10  <1 – 10 


Boron 3,000 1,900 – 4,200 


Cadmium 5 0.8 – 25 


Chromium 100 <1 – 48 


Lead 15 <1 – 32 


Manganese 300 3,110 – 14,000 


Molybdenum 40 <20 


Sulfate 500 mg/L 88 – 220 


TDS 500 mg/L 230 – 400 


 
Table 8-9: Johnsonville Fossil Plant, Well SS16. Sampled 15 times, April 1986 - September 
1994.   
 


Chemical Threshold Data 


Aluminum 16,000 130 – 1,100,000 


Arsenic 10  6 – 520 


Boron 3,000 2,100 – 8,400 


Cadmium 5 0.5 – 260 


Chromium 100 <1 – 160 


Lead 15 <1 – 100 


Manganese 300 4,100 – 16,000 


Molybdenum 40 150 – 1,200 


Sulfate 500 mg/L 140 – 1,500 


TDS 500 mg/L 1,200 – 2,300 
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Table 8-10: Johnsonville Fossil Plant, Well 10-AP1. Sampled 5 times between March 2011 
and March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 420 No data since 3/2011 


Antimony 6  <1  


Arsenic 10  2.4 – 4.8  


Barium 2,000  35 – 44  


Beryllium 4  <2  


Boron 3,000 6,300 No data since 3/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 21 mg/L No data since 3/2011 


Chromium 100 <2  


Cobalt 4.7 11 – 21 No data since 9/2011 


Copper 1,300 <2 No data since 9/2011 


Fluoride 4,000 130 – 180  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 3,500 No data since 3/2011 


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 3/2011 


Nickel 100 29 – 36  


Nitrate 10,000 <100 No data prior to 9/2012 


Selenium 50 <1 – 2.8  


Silver 100 <1  


Strontium 9,300 360 No data since 3/2011 


Sulfate 500 mg/L 300 mg/L No data since 3/2011 


TDS 500 mg/L 1,200 mg/L No data since 3/2011 


Thallium 2 <1  


Vanadium 63 <10 No data since 9/2011 


Zinc 2,000 15 – 21 No data since 9/2011 


 


 


 


 


 


 


 


 


Table 8-11: Johnsonville Fossil Plant, Well 10-AP2. Sampled 5 times between March 2011 
and March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 230 No data since 3/2011 


Antimony 6  <1  


Arsenic 10  1.8 – 4.9  


Barium 2,000  31 – 71  


Beryllium 4  <2  


Boron 3,000 <200 No data since 3/2011 


Cadmium 5 <0.5 – 2.8  


Chloride 250 mg/L 23 mg/L No data since 3/2011 


Chromium 100 <2 – 14  


Cobalt 4.7 34 – 58 No data since 9/2011 


Copper 1,300 <2 No data since 9/2011 


Fluoride 4,000 120 – 170  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 13,000 No data since 3/2011 


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 3/2011 


Nickel 100 35 – 52  


Nitrate 10,000 <100 No data prior to 9/2012 


Selenium 50 <1 – 1  


Silver 100 <1  


Strontium 9,300 280 No data since 3/2011 


Sulfate 500 mg/L 820 mg/L No data since 3/2011 


TDS 500 mg/L 810 mg/L No data since 3/2011 


Thallium 2 <1  


Vanadium 63 <10 No data since 9/2011 


Zinc 2,000 16 – 18 No data since 9/2011 
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Table 8-12: Johnsonville Fossil Plant, Well 10-AP3. Sampled 5 times between March 2011 
and March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 1,300 No data since 3/2011 


Antimony 6  <1  


Arsenic 10  <1 – 1.6  


Barium 2,000  20 – 26  


Beryllium 4  <2  


Boron 3,000 5,300 No data since 3/2011 


Cadmium 5 3.7 – 5.8  


Chloride 250 mg/L 36 mg/L No data since 3/2011 


Chromium 100 <2  


Cobalt 4.7 47 – 55 No data since 9/2011 


Copper 1,300 <2 – 3 No data since 9/2011 


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 20,000 No data since 3/2011 


Mercury 2 <0.2  


Molybdenum 40 <5 No data since 3/2011 


Nickel 100 84 – 120186  


Nitrate 10,000 <100 No data prior to 9/2012 


Selenium 50 <1 – 1.2  


Silver 100 <1  


Strontium 9,300 630 No data since 3/2011 


Sulfate 500 mg/L 780 mg/L No data since 3/2011 


TDS 500 mg/L 560 mg/L No data since 3/2011 


Thallium 2 <1  


Vanadium 63 <10 No data since 9/2011 


Zinc 2,000 68 – 75 No data since 9/2011 
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 Nickel was measured 7 times over this period. 


Table 8-13: Johnsonville Fossil Plant, Well B5. Sampled 9 times between March 2009 and 
March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 360 – 2,000   


Antimony 6  <1  


Arsenic 10  <1 – 3.4  


Barium 2,000  <5 – 20  


Beryllium 4  <2  


Boron 3,000 <200   


Cadmium 5 0.6 – 1.6  


Chloride 250 mg/L 32 – 36 mg/L   


Chromium 100 <2 – 2.9  


Cobalt 4.7 <10187  


Copper 1,300 7.4 – 13  


Fluoride 4,000 310 – 560  


Lead 15 <1 – 3  


Lithium 31  No data 


Manganese 300 53 - 87   


Mercury 2 0.22 – 0.66  


Molybdenum 40 <5   


Nickel 100 61 – 76  


Nitrate 10,000 560 No data prior to 3/2013 


Selenium 50 <1 – 6.1  


Silver 100 <1  


Strontium 9,300 <10 – 23  


Sulfate 500 mg/L 66 – 72 mg/L   


TDS 500 mg/L 180 – 200 mg/L   


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 160 – 220  
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 Cobalt in this well has historically been reported as “<10 ug/L.”  Results for September 


2012 and March 2013 were <1 and 1 ug/L. 
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Table 8-14: Johnsonville Fossil Plant, Well B6. Sampled 9 times between March 2009 and 
March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 135  


Antimony 6  <1  


Arsenic 10  1.1 – 3  


Barium 2,000  6.9 – 21  


Beryllium 4  <2  


Boron 3,000 1,300 – 6,500  


Cadmium 5 <0.5  


Chloride 250 mg/L 2.5 – 17 mg/L  


Chromium 100 <2  


Cobalt 4.7 <10188  


Copper 1,300 <2  


Fluoride 4,000 <100 – 150  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 150 – 390  


Mercury 2 <0.2  


Molybdenum 40 3 – 7  


Nickel 100 4.6 – 10  


Nitrate 10,000 520 No data prior to 3/2013 


Selenium 50 <1 – 3.6  


Silver 100 <1  


Strontium 9,300 80 – 300  


Sulfate 500 mg/L 120 – 310 mg/L  


TDS 500 mg/L 205 – 560 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 12 – 24  
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 Cobalt in this well has historically been reported as “<10 ug/L.”  Results for September 


2012 and March 2013 were <1 and 2.3ug/L. 


Table 8-15: Johnsonville Fossil Plant, Well B8. Sampled 9 times between March 2009 and 
March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 780 – 2,900  


Antimony 6  <1  


Arsenic 10  <1 – 2.8  


Barium 2,000  22 – 40  


Beryllium 4  <10  


Boron 3,000 9,200 – 10,500  


Cadmium 5 <0.5 – 1  


Chloride 250 mg/L 6.8 – 10 mg/L  


Chromium 100 <2 – 12  


Cobalt 4.7 47 – 65  


Copper 1,300 <2 – 4.9  


Fluoride 4,000 140 – 445  


Lead 15 <1 – 2.2  


Lithium 31  No data 


Manganese 300 2,500 – 2,850  


Mercury 2 <0.2 – 1.4  


Molybdenum 40 <2 – 11  


Nickel 100 18.5 – 34  


Nitrate 10,000 <100 No data prior to 3/2013 


Selenium 50 <1 – 6  


Silver 100 <1  


Strontium 9,300 950 – 1,200  


Sulfate 500 mg/L 120 – 1,200 mg/L  


TDS 500 mg/L 1,400 – 1,800 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 55  
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Table 8-16: Johnsonville Fossil Plant, Well B9. Sampled 9 times between March 2009 and 
March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 5,100  


Antimony 6  <1  


Arsenic 10  <1 – 1  


Barium 2,000  6.8 – 53  


Beryllium 4  <2  


Boron 3,000 <200 – 330  


Cadmium 5 <0.5  


Chloride 250 mg/L 3.1 – 4.7  


Chromium 100 <2 – 12  


Cobalt 4.7 <10189  


Copper 1,300 <2 – 4  


Fluoride 4,000 <100  


Lead 15 <1 – 1.5  


Lithium 31  No data 


Manganese 300 3 – 62  


Mercury 2 <0.2  


Molybdenum 40 <5  


Nickel 100 <1 – 7.7  


Nitrate 10,000 <100 No data prior to 9/2012 


Selenium 50 <1 – 1.4  


Silver 100 <1  


Strontium 9,300 <10 – 21  


Sulfate 500 mg/L <5  


TDS 500 mg/L 38 – 90  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 15  
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 Cobalt in this well has historically been reported as “<10 ug/L.”  Results for September 


2012 and March 2013 were  both <1 ug/L. 


Table 8-17: Johnsonville Fossil Plant, Well B10. Sampled 9 times between March 2009 and 
March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 100 – 1,500  


Antimony 6  <1  


Arsenic 10  <1 – 1  


Barium 2,000  9 – 19  


Beryllium 4  <2  


Boron 3,000 <200  


Cadmium 5 <0.5  


Chloride 250 mg/L 11 – 18 mg/L  


Chromium 100 <2 – 4.6  


Cobalt 4.7 <10190  


Copper 1,300 <2  


Fluoride 4,000 <100 – 100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 6 – 15  


Mercury 2 <0.2  


Molybdenum 40 <5  


Nickel 100 2.7 – 6.1  


Nitrate 10,000 180 No data prior to 3/2013 


Selenium 50 <1 – 1.3  


Silver 100 <1  


Strontium 9,300 <10 – 12  


Sulfate 500 mg/L <5 – 5.6 mg/L  


TDS 500 mg/L 46 – 93 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <10 – 12  
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 Cobalt in this well has historically been reported as “<10 ug/L.”  Results for September 


2012 and March 2013 were <1 and 1.1 ug/L. 
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Table 8-18: Johnsonville Fossil Plant, Well B11. Sampled 9 times between March 2009 and 
March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 3,500  


Antimony 6  <1  


Arsenic 10  <1 – 1.5  


Barium 2,000  255 – 530  


Beryllium 4  <2  


Boron 3,000 270 – 540  


Cadmium 5 <0.5 – 0.7  


Chloride 250 mg/L 230 – 400 mg/L  


Chromium 100 <2 – 9.7  


Cobalt 4.7 <10191  


Copper 1,300 <2 – 2.4  


Fluoride 4,000 <100  


Lead 15 <1 – 3  


Lithium 31  No data 


Manganese 300 380 – 780  


Mercury 2 <0.2  


Molybdenum 40 <5  


Nickel 100 7 – 14  


Nitrate 10,000 660 No data prior to 3/2013 


Selenium 50 <1 – 2.7  


Silver 100 <1  


Strontium 9,300 195 – 330  


Sulfate 500 mg/L 20 – 34 mg/L  


TDS 500 mg/L 470 – 870 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 13 – 39  
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 Cobalt in this well has historically been reported as “<10 ug/L.”  Results for September 


2012 and March 2013 were <1 and 1.3 ug/L. 


Table 8-19: Johnsonville Fossil Plant, Well B12. Sampled 9 times between March 2009 and 
March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 590  


Antimony 6  <1  


Arsenic 10  <1 – 1.4  


Barium 2,000  360 – 750  


Beryllium 4  <2  


Boron 3,000 <200  


Cadmium 5 <0.5 – 0.9  


Chloride 250 mg/L 660 – 1,200 mg/L  


Chromium 100 <2 – 2.8  


Cobalt 4.7 <10192  


Copper 1,300 <2  


Fluoride 4,000 <100  


Lead 15 <1 – 3  


Lithium 31 No data No data 


Manganese 300 1,000 – 2,200  


Mercury 2 <0.2  


Molybdenum 40 <5  


Nickel 100 11 – 23  


Nitrate 10,000 1,600 No data prior to 3/2013 


Selenium 50 1.3 – 4.9  


Silver 100 <1  


Strontium 9,300 320 – 620  


Sulfate 500 mg/L 20 – 28 mg/L  


TDS 500 mg/L 1,100 – 2,200 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 16 – 51  
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 Cobalt in this well has historically been reported as “<10 ug/L.”  Results for September 


2012 and March 2013 were 1 and 1.9 ug/L. 
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Table 8-20: Johnsonville Fossil Plant, Well B13. Sampled 9 times between March 2009 and 
March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 280 – 2,600  


Antimony 6  <1  


Arsenic 10  <1 – 1.5  


Barium 2,000  780 – 1,000  


Beryllium 4  <2  


Boron 3,000 <200  


Cadmium 5 1.1 – 2  


Chloride 250 mg/L 820 – 1,200 mg/L  


Chromium 100 <2 – 5.7  


Cobalt 4.7 <10193  


Copper 1,300 <2 – 2.3  


Fluoride 4,000 <100 – 120  


Lead 15 <1 – 1.9  


Lithium 31 No data No data 


Manganese 300 135 – 460  


Mercury 2 <0.2 – 0.3  


Molybdenum 40 <2 – 11  


Nickel 100 23 – 43  


Nitrate 10,000 500 No data prior to 3/2013 


Selenium 50 1.9 – 6.0  


Silver 100 <1  


Strontium 9,300 660 – 1,100  


Sulfate 500 mg/L <5 – 37 mg/L  


TDS 500 mg/L 1,800 – 2,800 mg/L  


Thallium 2 <1  


Vanadium 63 4 – 11  


Zinc 2,000 36 – 75  
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 Cobalt in this well has historically been reported as “<10 ug/L.”  Results for September 


2012 and March 2013 were 2.6 and 6.0 ug/L. 


Table 8-21: Johnsonville Fossil Plant, Well B6R. First sampled in March 2013. 
 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 160  


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  28  


Beryllium 4  <1  


Boron 3,000 7,200  


Cadmium 5 <0.5  


Chloride 250 mg/L 18 mg/L  


Chromium 100 <2  


Cobalt 4.7 <1  


Copper 1,300 <2  


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 1,500  


Mercury 2 <0.2  


Molybdenum 40 <2  


Nickel 100 18  


Nitrate 10,000 490  


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300 370  


Sulfate 500 mg/L 340 mg/L  


TDS 500 mg/L 540 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 26  
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Table 8-22: Johnsonville Fossil Plant, Well B8R. First sampled in March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100  


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  25  


Beryllium 4  <1  


Boron 3,000 990  


Cadmium 5 <0.5  


Chloride 250 mg/L 10 mg/L  


Chromium 100 <2  


Cobalt 4.7 2.4  


Copper 1,300 <2  


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 1,100  


Mercury 2 <0.2  


Molybdenum 40 <2  


Nickel 100 12  


Nitrate 10,000 240  


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300 140  


Sulfate 500 mg/L 87 mg/L  


TDS 500 mg/L 160 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 19  


 


 


 


 


 


 


 


 


Table 8-23: Johnsonville Fossil Plant, Well B30. First sampled in March 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100  


Antimony 6  <1  


Arsenic 10  2.9  


Barium 2,000  7.5  


Beryllium 4  <1  


Boron 3,000 <200  


Cadmium 5 <0.5  


Chloride 250 mg/L 4.8 mg/L  


Chromium 100 3.4  


Cobalt 4.7 5.1  


Copper 1,300 <2  


Fluoride 4,000 480  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 960  


Mercury 2 <0.2  


Molybdenum 40 6  


Nickel 100 5.9  


Nitrate 10,000 <100  


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300 11  


Sulfate 500 mg/L 13 mg/L  


TDS 500 mg/L 74 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 <10  
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9 Kingston Fossil Plant 


 


Background 


 


The Kingston fossil plant is located outside of Kingston, TN, at the confluence of the Clinch and 


Emory Rivers.  The nine coal units at Kingston were built in the 1950s; at the time it was the 


largest coal plant in the world.194  Kingston is notorious as the site of the largest coal ash spill in 


U.S. history:195  On December 22, 2008, the ash dredge cell at the Kingston plant collapsed, 


spilling 5.4 million cubic yards of ash into local waterways and over 300 acres of land.196  


Although much could be, and has been, said about the engineering and regulatory failures that 


led to the spill, this report is focused on groundwater.  For more information on the spill, see 


EPA, TDEC, and TVA websites with archived data and reports.197 


 


Current ash disposal areas are shown in Figure 9-3.  Prior to the ash spill, TVA was disposing of 


ash in a complex that included, from northwest to southeast in Figure 9-2, a dredge cell, a 


settling pond, and a stilling pond.  TVA has used this area for ash disposal since 1958.198  Since 


the spill, TVA has switched to dry ash disposal at Kingston, but continues to use the 


reconstructed ash complex area, including the original stilling pond.  The Ash Processing Area 


was built in 2009 as a place to dewater and temporarily store ash dredged from the Emory and 


Clinch Rivers during cleanup and recovery from the spill.  This area was built over an abandoned 


section of the ash disposal area, including 7.4 – 16.2 meters of ash fill, and an abandoned metal 


cleaning pond.199   


 


TVA built the gypsum disposal area (variously described as a pond200 and a landfill201) to store 


the waste from Kingston’s sulfur dioxide scrubber.  Initial construction took place between 


                                                 
194


 TVA, Kingston Fossil Plant, http://www.tva.gov/sites/kingston.htm  
195


 See, e.g., New York Times, Tennessee Ash Flood Larger than Initial Estimate (Dec. 26, 2008). 
196


 See, e.g., U.S. EPA, In the Matter of TVA Kingston Fossil Fuel Plant Release Site, Administrative Order and 
Agreement on Consent (May 11, 2009).  
197


 U.S. EPA, TVA Kingston Fossil Fuel Plant Release Site: http://www.epakingstontva.com/default.aspx, TDEC, Ash 
Slide at TVA Kingston Fossil Plant: http://www.tn.gov/environment/kingston/archive/, TVA, Kingston Recovery: 
http://www.tva.gov/kingston/index.htm,  
198


 See U.S. EPA, supra note 196. 
199


 See, e.g., TVA, Kingston Fossil Plant Ash Processing area Groundwater Monitoring Report – June 2009 (Aug. 24, 
2009). 
200


 See, e.g., letter from Anda Ray, TVA, to Paul Sloan, TDEC, transmitting corrective action plan for the “Gypsum 
Disposal Pond” (Mar. 4, 2011).  
201


 See, e.g., TVA, Kingston Fossil Plant Gypsum Landfill Groundwater Monitoring Report – March 2008 (May 23, 
2008). 



http://www.tva.gov/sites/kingston.htm

http://www.epakingstontva.com/default.aspx

http://www.tn.gov/environment/kingston/archive/

http://www.tva.gov/kingston/index.htm
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2008 and 2010.202  Although 10 sinkholes were discovered and repaired during that time,203 the 


facility was constructed with only a clay liner.  Gypsum was first sluiced to the area in June 


2010.204  In December 2010, TVA discovered that liquid was draining through a sinkhole near 


the southern edge of the disposal area, causing dramatically elevated selenium concentrations 


in underlying groundwater (see Monitoring section below), and ultimately discharging to the 


Clinch River.205  TVA dewatered the area in January 2011.  During investigation and repair work, 


TVA discovered additional sinkholes.206  The clay liner was ultimately removed and replaced, 


and covered with a high-density polyethylene liner.207   


 


Monitoring 


 


Figure 9-3 shows the approximate locations of the groundwater wells discussed in this report.  


Four wells have been lost since 2008, and four wells have been added.  Two wells, 4B and 16A, 


were destroyed in the 2008 ash spill; TVA installed well AD-1, and resumed monitoring existing 


well 22, to replace the two destroyed wells.  TVA also installed wells AD-2 and AD-3 in 2009 to 


monitor the ash processing area.  Wells 6A and 13B were destroyed during routine operations 


in 2009.  Well 6AR was installed in 2009 to replace well 6A.    


 


Wells around the ash disposal area show unsafe levels of manganese.  Well 6A had manganese 


concentrations hundreds of times higher than the Lifetime Health Advisory before it was 


destroyed in 2009.  Boron, sulfate, and TDS concentrations in this well, although below their 


respective health-based thresholds, were all elevated relative to other ash disposal area wells, 


suggesting that the manganese is at least partly attributable to the coal ash.  Well 6AR has also 


shown very high manganese concentrations, in addition to very high concentrations of cobalt 


and statistically elevated concentrations of beryllium, cadmium, and nickel.208  TVA has 


conceded that this contamination may be due, at least in part, to coal ash:   


 


                                                 
202


 TVA, Gypsum Disposal Facility Groundwater Quality Assessment Plan, 2 (May 6, 2011).  
203


 See Geosyntec, Dye Trace Investigation Report – Flue Gas Desulfurization (FGD) Disposal Facility – Kingston 
Fossil Plant, 7 (July 19, 2011).  
204


 See TVA, Kingston Fossil Plant Gypsum Disposal Facility Groundwater Monitoring Report – June 2010 (July 29, 
2010). 
205


 See, e.g., Geosyntec, supra note 203, at 7 (“The drop-out occurred beneath the pond water surface and a vortex 
indicated drainage into the feature.  On December 15, 2010 diffuse discharge, allegedly associated with the drop-
out, was observed on the northern bank of the Clinch River.”).  
206


 See TVA, Kingston Fossil Plant Gypsum Disposal Facility Groundwater Assessment Monitoring Report – June 
2011 Sampling (Aug. 16, 2011). 
207


 See TVA, Kingston Fossil Plant Gypsum Disposal Facility Groundwater Assessment Monitoring Report – March 
2012 Sampling (May 8, 2012). 
208


 See Groundwater disposal reports for the Ash Disposal Area from June 2010 – December 2012.  
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Concentrations of metals in well 6AR have been slightly elevated since the first sampling 


event in September 2009, which could be due to naturally-occurring metals associated 


with the alluvial deposits surrounding the well screen, as indicated by metallic staining 


and nodules on the lithological boring log of this well. Bottom ash, which was not 


present in the lithological boring log of this well, is present at a number of neighboring 


borings and could be a source for these elevated constituents.209 


 


Groundwater near the ash processing area is also contaminated with coal ash pollutants.  Boron 


concentrations in downgradient wells AD-2 and AD-3 have consistently been higher than in 


upgradient well AD-1, and although TVA rarely measures boron, the limited available data show 


that it is increasing.210  In well AD-2, boron, cobalt, manganese, and sulfate concentrations have 


all increased by at least two-fold since 2009.  Cobalt and manganese concentrations in this well 


are now 2-6 times higher than health-based guidelines. 


 


The gypsum disposal area, as described above, experienced a sinkhole shortly after it was put 


into service in 2010.  This event affected wells G4B, G5A, G5B, and G6B, causing selenium 


concentrations as high as 412 ug/L.  Selenium levels have declined following TVA’s remediation 


and repair work, but still remain elevated above background concentrations, and, in well G5B, 


above the MCL (see Figure 9-1 below). 


 


Data gaps 


 The well network at Kingston is insufficient, with no wells along the northern perimeter 


of the ash disposal area.   


 More generally, TVA and TDEC have failed to assess concentrations of coal ash 


indicators like boron, chloride, manganese, and sulfate with the same level of scrutiny 


applied to other pollutants.  These coal ash indicators are measured infrequently, as 


reflected in the groundwater data summary tables below.  In well AD-2, for example, 


these pollutants have been measured less than a third of the time.  The limited data that 


TVA does collect is not reported in the main body of the groundwater monitoring 


reports, is not compared to any groundwater protection standards, and is not 


statistically analyzed for upgradient-downgradient patterns or temporal trends.  


Without proper reporting and analysis, TDEC and the public are deprived of the most 


informative evidence about the extent to which Kingston’s ash disposal areas are 


contaminating groundwater.   


                                                 
209


 TVA, Kingston Fossil Plant Ash Disposal Area Groundwater Compliance Report – June 2011 (Aug. 22, 2011). 
210


 Boron in wells AD-1 and AD-2 was between 350 and 450 ug/L in early 2010, and was measured at 1,360 ug/L 
(AD-2) and 1,865 ug/L (AD-3) in September 2012. 







114 


 


  







115 


 


 


 


Figure 9-1:  Selenium concentrations in gypsum disposal area wells G4B, G5A, G5B, and G6B (ug/L).  
Selenium in wells G1B, G3A, and G3B (not shown) has consistently been below 2 ug/L.  
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Figure 9-2:  Kingston Fossil Plant in September 2007 (top), and in April 2013 (bottom).  The ash spill 
occurred in December 2008.  Note changes in the perimeter of ash disposal area, conversion of the ash 
pond to dry stacking, and construction of the gypsum disposal area on the southern peninsula. 
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Figure 9-3: Former (orange) and current (red) groundwater wells at Kingston Fossil Plant (approximate 
locations). 
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Table 9-1: Kingston Fossil Plant, Well AD-1.  Based on 20 measurements between June 2009 
and March 2013.211 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 2,430 (see note212) 


Antimony 6  <2  


Arsenic 10  <2  


Barium 2,000  44 – 102  


Beryllium 4  <2  


Boron 3,000 116 – 137 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 1.2 – 1.7 mg/L (see note) 


Chromium 100 0.4 – 4.4  


Cobalt 4.7 <2  


Copper 1,300 <0.3 – 15  


Fluoride 4,000 <100 – 429  


Lead 15 <2  


Lithium 31  No data 


Manganese 300 28 – 176 (see note) 


Mercury 2 <0.2  


Molybdenum 40 <5 (see note) 


Nickel 100 <5  


Nitrate 10,000 <100 (see note) 


Selenium 50 <2  


Silver 100 <2  


Strontium 9,300 90 – 201 (see note) 


Sulfate 500 mg/L 19 – 29 mg/L (see note) 


TDS 500 mg/L 212 – 318 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <1 – 5  


Zinc 2,000 <50  


 


 


 


 


                                                 
211


 EIP does not have all groundwater reports for this period on file; this table does not 


reflect data from March 2011. 
212


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were omitted from monitoring in 12 of the 20 sampling events represented here (no data 
from April-December 2010, September 2011-June 2012, or since September 2012). 


Table 9-2: Kingston Fossil Plant, Well AD-2.  Based on 14 measurements between January 
2010 and March 2013.213 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 123 (see note214) 


Antimony 6  <2  


Arsenic 10  1.0 – 5.1  


Barium 2,000  25 – 49  


Beryllium 4  <2  


Boron 3,000 358 – 1,360 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 8.0 – 10.2 mg/L (see note) 


Chromium 100 <2  


Cobalt 4.7 4.7 – 11.2  


Copper 1,300 <5  


Fluoride 4,000 <100 – 140  


Lead 15 <2  


Lithium 31 No data  


Manganese 300 739 – 1,670 (see note) 


Mercury 2 <0.2  


Molybdenum 40 0.6 – 5.2 (see note) 


Nickel 100 2.0 – 4.4  


Nitrate 10,000 <100 (see note) 


Selenium 50 <2  


Silver 100 <2  


Strontium 9,300 346 – 957 (see note) 


Sulfate 500 mg/L 97 – 269 mg/L (see note) 


TDS 500 mg/L 28 – 498 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <4  


Zinc 2,000 <50  


 


  


                                                 
213


 EIP does not have all groundwater reports for this period on file; this table does not 


reflect data from October 2010-August 2011, or from June 2012. 
214


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were omitted from monitoring in 10 of the 14 sampling events represented here (no data 
from April 2010-March 2012 or since September 2012). 







119 


 


Table 9-3: Kingston Fossil Plant, Well AD-3.  Based on 17 measurements between January 
2010 and March 2013.215 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 54 – 102 (see note216) 


Antimony 6  <2  


Arsenic 10  <2  


Barium 2,000  24 – 58  


Beryllium 4  <2  


Boron 3,000 363 – 1,865 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 5.3 – 8.4 mg/L (see note) 


Chromium 100 <2  


Cobalt 4.7 2.6 – 8.3  


Copper 1,300 <5  


Fluoride 4,000 <100 – 426  


Lead 15 <2  


Lithium 31 No data  


Manganese 300 5,130 – 13,750 (see note) 


Mercury 2 <0.2  


Molybdenum 40 0.4 – 0.6 (see note) 


Nickel 100 <5  


Nitrate 10,000 <100 (see note) 


Selenium 50 <2  


Silver 100 <2  


Strontium 9,300 636 – 746 (see note) 


Sulfate 500 mg/L 204 – 552 mg/L (see note) 


TDS 500 mg/L 509 – 1,215 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <4  


Zinc 2,000 <50  


 


 


 


 


                                                 
215


 EIP does not have all groundwater reports for this period on file; this table does not 


reflect data from March 2011. 
216


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were omitted from monitoring in 12 of the 17 sampling events represented here (no data 
from April 2010-December 2010, September 2011-June 2012, or since September 2012). 


Table 9-4: Kingston Fossil Plant, Well 4B.  Based on 2 measurements in June and December 
2008.  This well was destroyed in the December 2008 ash spill. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 160  


Antimony 6  <1  


Arsenic 10  <1 – 1.7  


Barium 2,000  30 – 35  


Beryllium 4  <1  


Boron 3,000 <200  


Cadmium 5 0.5 – 0.8  


Chloride 250 mg/L 2.8 – 5.7 mg/L  


Chromium 100 <1 – 4  


Cobalt 4.7 1.7 – 2.8  


Copper 1,300 4 – 19  


Fluoride 4,000 170 – 280  


Lead 15 <1 – 1.3  


Lithium 31 No data  


Manganese 300 1,100 – 1,800  


Mercury 2 <0.2  


Molybdenum 40 <5  


Nickel 100 14 – 18  


Nitrate 10,000 <100  


Selenium 50 1.0 – 1.2  


Silver 100 <0.5  


Strontium 9,300 250 – 460  


Sulfate 500 mg/L 240 – 500 mg/L  


TDS 500 mg/L 520 – 980 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 18 – 24  
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Table 9-5: Kingston Fossil Plant, Well 6A.  Based on 3 measurements from June 2008 to June 
2009.  This well was destroyed in August 2009 during routine operations.  
 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <1,000  


Antimony 6  <2  


Arsenic 10  6.3 – 6.5217  


Barium 2,000  <100 – 210  


Beryllium 4  <2  


Boron 3,000 711 – 1,900  


Cadmium 5 <1  


Chloride 250 mg/L 6.1 – 8.0  


Chromium 100 <20  


Cobalt 4.7 <20218  


Copper 1,300 <50  


Fluoride 4,000 <100 – 230  


Lead 15 <2  


Lithium 31 No data  


Manganese 300 130,000 – 220,000  


Mercury 2 <0.2  


Molybdenum 40 <25219  


Nickel 100 <50  


Nitrate 10,000 <100220  


Selenium 50 <20  


Silver 100 <20  


Strontium 9,300 681 – 700  


Sulfate 500 mg/L 2,500 – 3,500 mg/L   


TDS 500 mg/L 4,600 – 5,280 mg/L  


Thallium 2 <2  


Vanadium 63 <50  


Zinc 2,000 <500  


 


 


 


 


                                                 
217


 One of the three measurements was reported as <20 ug/L. 
218


 The three reported values for this period were 1.7 ug/L, <20 ug/L, and <2 ug/L. 
219


 One of the three measurements was reported as  <50 ug/L. 
220


 One the three measurements was reported as <50 mg/L. 


Table 9-6: Kingston Fossil Plant, Well 6AR.  Based on 9 measurements from September 2009 
to December 2012. 
 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 198 – 204 (see note221) 


Antimony 6  <2  


Arsenic 10  <2  


Barium 2,000  22 – 43   


Beryllium 4  <2  


Boron 3,000 588 – 664 (see note) 


Cadmium 5 1.0 – 2.5  


Chloride 250 mg/L 4.0 – 10.1 mg/L (see note) 


Chromium 100 <2  


Cobalt 4.7 84 – 111  


Copper 1,300 <5  


Fluoride 4,000 <500  


Lead 15 <2  


Lithium 31 No data  


Manganese 300 27,600 – 35,800 (see note) 


Mercury 2 <0.2  


Molybdenum 40 <5 (see note) 


Nickel 100 35 – 45  


Nitrate 10,000 <100 (see note) 


Selenium 50 <10  


Silver 100 <2  


Strontium 9,300 119 – 128 (see note) 


Sulfate 500 mg/L 19 – 229 mg/L (see note) 


TDS 500 mg/L 319 – 376 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <4  


Zinc 2,000 <50  


 


  


                                                 
221


 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were omitted from monitoring in 5 of the 9 sampling events represented here (no data from 
June-December 2010 or since June 2011). 







121 


 


Table 9-7: Kingston Fossil Plant, Well 13B.  Based on 5 measurements from June 2008 to 
December 2009, when the well was destroyed during routine operations. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100  


Antimony 6  <2  


Arsenic 10  0.7 – 3.2  


Barium 2,000  356 – 485  


Beryllium 4  <2  


Boron 3,000 <200  


Cadmium 5 <2  


Chloride 250 mg/L 2.5 – 9.7 mg/L  


Chromium 100 <2  


Cobalt 4.7 <2  


Copper 1,300 <5  


Fluoride 4,000 100 – 230  


Lead 15 <2  


Lithium 31 No data  


Manganese 300 80 – 182  


Mercury 2 <0.2  


Molybdenum 40 <5  


Nickel 100 <5  


Nitrate 10,000 <100  


Selenium 50 <2  


Silver 100 <2  


Strontium 9,300 340 – 451  


Sulfate 500 mg/L <5 – 46 mg/L  


TDS 500 mg/L 240 – 300 mg/L  


Thallium 2 <2  


Vanadium 63 <10  


Zinc 2,000 11 – 686  


 


 


 


 


 


 


 


Table 9-8: Kingston Fossil Plant, Well 16A.  Based on 2 measurements in June and December 
2008.  This well was destroyed in the December 2008 ash spill. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 280 – 2,100  


Antimony 6  <1  


Arsenic 10  1.4  


Barium 2,000  51 – 64  


Beryllium 4  <1  


Boron 3,000 <200  


Cadmium 5 <0.5 – 0.6  


Chloride 250 mg/L <1 – 2.3 mg/L  


Chromium 100 1.5 – 5.6  


Cobalt 4.7 <1 -1.6   


Copper 1,300 1.3 – 2.8  


Fluoride 4,000 300 – 420  


Lead 15 <1 – 2  


Lithium 31 No data  


Manganese 300 1,200 – 1,300  


Mercury 2 <0.2  


Molybdenum 40 <5  


Nickel 100 2.2 – 6.0  


Nitrate 10,000 <0.1  


Selenium 50 <1  


Silver 100 <0.5  


Strontium 9,300 275 – 280  


Sulfate 500 mg/L 27 – 28 mg/L  


TDS 500 mg/L 160 – 200 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 12 – 35  
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Table 9-9: Kingston Fossil Plant, Well 22.  Based on 10 measurements in June 2009 and 
December 2012. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 362  (see note222) 


Antimony 6  <2  


Arsenic 10  <2  


Barium 2,000  21 – 36  


Beryllium 4  <2  


Boron 3,000 665 – 1,140 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 7.0 – 11.8 mg/L (see note) 


Chromium 100 <2  


Cobalt 4.7 <0.3 – 2.2  


Copper 1,300 <5  


Fluoride 4,000 <100  


Lead 15 <2  


Lithium 31 No data  


Manganese 300 1,830 – 2,320 (see note) 


Mercury 2 <0.2  


Molybdenum 40 <5 (see note) 


Nickel 100 <5  


Nitrate 10,000 <100 (see note) 


Selenium 50 <2  


Silver 100 <2  


Strontium 9,300 408 – 502 (see note) 


Sulfate 500 mg/L 78 – 102 mg/L (see note) 


TDS 500 mg/L 183 – 209 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <4  


Zinc 2,000 <50  
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 Aluminum, boron, chloride, manganese, molybdenum, nitrate, strontium, sulfate, and TDS 


were omitted from monitoring in 5 of the 10 sampling events represented here (no data from 
June-December 2010 or since June 2011). 


Table 9-10: Kingston Fossil Plant, Well G1B.  Based on 16 measurements between March 
2009 and June 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 1,420 (see note223) 


Antimony 6  <2  


Arsenic 10  <2  


Barium 2,000  54 – 475  


Beryllium 4  <2  


Boron 3,000 <200 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 1.2 – 1.9 mg/L (see note) 


Chromium 100 0.7 – 5.4  


Cobalt 4.7 <2  


Copper 1,300 <5  


Fluoride 4,000 <100  


Lead 15 <0.3 – 6.1  


Lithium 31  No data 


Manganese 300 <5 – 178 (see note) 


Mercury 2 <0.2  


Molybdenum 40 <5 (see note) 


Nickel 100 <0.3 – 5.7  


Nitrate 10,000 111 – 582 (see note) 


Selenium 50 <0.33 – 2.3  


Silver 100 <2  


Strontium 9,300 <50 (see note) 


Sulfate 500 mg/L 1.1 – 7.6 mg/L (see note) 


TDS 500 mg/L 184 – 252 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <1 – 8.8  


Zinc 2,000 <50  
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 Aluminum, boron, manganese, and molybdenum were omitted from monitoring in 5 of 


the 15 sampling events represented here (no data from June-December 2010, September-
December 2011, or March 2013); chloride, nitrate, strontium, sulfate, and TDS were omitted 
from monitoring in 8 of the 15 sampling events (no data from June-December 2010, June 
2011-September 2012, or March 2013).  
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Table 9-11: Kingston Fossil Plant, Well G3A.  Based on 17 measurements between March 
2009 and June 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 1,720 (see note224) 


Antimony 6  <2  


Arsenic 10  <0.3 – 3.0  


Barium 2,000  18 – 36  


Beryllium 4  <2  


Boron 3,000 <200 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 2.8 – 4.3 mg/L (see note) 


Chromium 100 0.6 – 4.8  


Cobalt 4.7 <2  


Copper 1,300 <5  


Fluoride 4,000 <100 – 120  


Lead 15 <0.3 – 5.8  


Lithium 31  No data 


Manganese 300 7 – 203 (see note) 


Mercury 2 <0.2  


Molybdenum 40 <5 (see note) 


Nickel 100 <5  


Nitrate 10,000 615 – 908 (see note) 


Selenium 50 <2  


Silver 100 <2  


Strontium 9,300 <50 (see note) 


Sulfate 500 mg/L 13.6 – 29 mg/L (see note) 


TDS 500 mg/L 170 – 229 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <1 – 5.9  


Zinc 2,000 <50  
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 Aluminum, boron, manganese, and molybdenum were omitted from monitoring in 5 of 


the 16 sampling events represented here (no data from June-December 2010, September-
December 2011, or March 2013); chloride, nitrate, strontium, sulfate, and TDS were omitted 
from monitoring in 9 of the 16 sampling events (no data from June 2010-April 2011, 
September 2011-September 2012, or March 2013).  


Table 9-12: Kingston Fossil Plant, Well G3B.  Based on 17 measurements between March 
2009 and June 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 776  (see note225) 


Antimony 6  <2  


Arsenic 10  0.4 – 2.1  


Barium 2,000  13 – 22  


Beryllium 4  <2  


Boron 3,000 <200 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 2.5 – 3.4 mg/L (see note) 


Chromium 100 <0.3 – 9.8  


Cobalt 4.7 <2  


Copper 1,300 <5  


Fluoride 4,000 <100 – 244  


Lead 15 0.5 – 5.1  


Lithium 31  No data 


Manganese 300 <5 – 252 (see note) 


Mercury 2 <0.2  


Molybdenum 40 2.8 – 5.4 (see note) 


Nickel 100 0.5 – 6.7  


Nitrate 10,000 <100 – 520 (see note) 


Selenium 50 <2  


Silver 100 <2  


Strontium 9,300 52 – 94 (see note) 


Sulfate 500 mg/L 48 – 65 mg/L (see note) 


TDS 500 mg/L 229 – 296 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <1 – 4.1  


Zinc 2,000 <50  


 


  


                                                 
225


 Aluminum, boron, manganese, and molybdenum were omitted from monitoring in 5 of 


the 16 sampling events represented here (no data from June-December 2010, September-
December 2011, or March 2013); chloride, nitrate, strontium, sulfate, and TDS were omitted 
from monitoring in 9 of the 16 sampling events (no data from June 2010-April 2011, 
September 2011-September 2012, or March 2013).  
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Table 9-13: Kingston Fossil Plant, Well G4B.  Based on 17 measurements between March 
2009 and June 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 27 – 715 (see note226) 


Antimony 6  <2  


Arsenic 10  0.6 – 6.5  


Barium 2,000  24 – 42  


Beryllium 4  <2  


Boron 3,000 <200 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 2 – 42 mg/L (see note) 


Chromium 100 <0.3 – 5.0  


Cobalt 4.7 0.3 – 2.6  


Copper 1,300 0.5 – 6.7  


Fluoride 4,000 <100 – 338  


Lead 15 <0.3 – 2.6  


Lithium 31  No data 


Manganese 300 4 – 31 (see note) 


Mercury 2 <0.2  


Molybdenum 40 7 – 26 (see note) 


Nickel 100 2.3 – 5.5  


Nitrate 10,000 <100 – 212 (see note) 


Selenium 50 <0.3 – 29.3  


Silver 100 <2  


Strontium 9,300 55 – 105 (see note) 


Sulfate 500 mg/L 33.4 – 75.8 mg/L (see note) 


TDS 500 mg/L 296 – 604 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 0.8 – 4.3  


Zinc 2,000 <50  
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 Aluminum, boron, manganese, and molybdenum were omitted from monitoring in 5 of 


the 16 sampling events represented here (no data from June-December 2010, September-
December 2011, or March 2013); chloride, nitrate, strontium, sulfate, and TDS were omitted 
from monitoring in 9 of the 16 sampling events (no data from June 2010-April 2011, 
September 2011-September 2012, or March 2013).  


Table 9-14: Kingston Fossil Plant, Well G5A.  Based on 16 measurements between March 
2009 and June 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 193 (see note227) 


Antimony 6  <2  


Arsenic 10  <2  


Barium 2,000  12.5 – 148.5  


Beryllium 4  <2  


Boron 3,000 <12.5 – 1,410 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 2.7 – 172 mg/L (see note) 


Chromium 100 <0.3 – 4.0  


Cobalt 4.7 <2  


Copper 1,300 <0.3 – 11  


Fluoride 4,000 <100 – 614  


Lead 15 <2  


Lithium 31  No data 


Manganese 300 1 – 11 (see note) 


Mercury 2 <0.2  


Molybdenum 40 <5 (see note) 


Nickel 100 <5  


Nitrate 10,000 1,020 – 1,930 (see note) 


Selenium 50 <0.3 – 379  


Silver 100 <2  


Strontium 9,300 31 – 965 (see note) 


Sulfate 500 mg/L 3.5 – 246 mg/L (see note) 


TDS 500 mg/L 151 – 841 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <4  


Zinc 2,000 <50  
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 Aluminum, boron, manganese, and molybdenum were omitted from monitoring in 5 of 


the 16 sampling events represented here (no data from June-December 2010, September-
December 2011, or March 2013); chloride, nitrate, strontium, sulfate, and TDS were omitted 
from monitoring in 8 of the 16 sampling events (no data from June-December 2010, 
September 2011-September 2012, or March 2013).  
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Table 9-15: Kingston Fossil Plant, Well G5B.  Based on 16 measurements between March 
2009 and June 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 <100 – 4,500 (see note228) 


Antimony 6  <2  


Arsenic 10  0.8 – 3.8  


Barium 2,000  14 – 183  


Beryllium 4  <2  


Boron 3,000 <12.5 – 1,550 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 2.8 – 249 mg/L (see note) 


Chromium 100 <0.3 – 9.8  


Cobalt 4.7 <2  


Copper 1,300 <5  


Fluoride 4,000 <100 – 840  


Lead 15 <2 – 13.5  


Lithium 31 No data No data 


Manganese 300 11 – 263 (see note) 


Mercury 2 <0.1 – 0.2  


Molybdenum 40 2 – 13 (see note) 


Nickel 100 0.9 – 7.3  


Nitrate 10,000 171 – 1,700 (see note) 


Selenium 50 <0.3 – 412  


Silver 100 <2  


Strontium 9,300 48 – 1,330 (see note) 


Sulfate 500 mg/L 6.8 – 378 mg/L (see note) 


TDS 500 mg/L 195 – 1,090 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <4  


Zinc 2,000 <50  
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 Aluminum, boron, manganese, and molybdenum were omitted from monitoring in 5 of 


the 16 sampling events represented here (no data from June-December 2010, September-
December 2011, or March 2013); chloride, nitrate, strontium, sulfate, and TDS were omitted 
from monitoring in 8 of the 16 sampling events (no data from June-December 2010, 
September 2011-September 2012, or March 2013).  


Table 9-16: Kingston Fossil Plant, Well G6B.  Based on 17 measurements between March 
2009 and June 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000 84 – 104 (see note229) 


Antimony 6  <2  


Arsenic 10  <2  


Barium 2,000  8.1 – 24.6  


Beryllium 4  <2  


Boron 3,000 <200 (see note) 


Cadmium 5 <1  


Chloride 250 mg/L 3.1 – 6.6 mg/L (see note) 


Chromium 100 <0.3 – 3.8  


Cobalt 4.7 <2  


Copper 1,300 <5  


Fluoride 4,000 <100  


Lead 15 <2  


Lithium 31 No data No data 


Manganese 300 3 – 22 (see note) 


Mercury 2 <0.2  


Molybdenum 40 <5 (see note) 


Nickel 100 <5  


Nitrate 10,000 <100 – 345 (see note) 


Selenium 50 <0.3 – 99.3  


Silver 100 <2  


Strontium 9,300 <50 (see note) 


Sulfate 500 mg/L 3.5 – 12.7 mg/L (see note) 


TDS 500 mg/L 200 – 334 mg/L (see note) 


Thallium 2 <2  


Vanadium 63 <1 – 4.1  


Zinc 2,000 <50  
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 Aluminum, boron, manganese, and molybdenum were omitted from monitoring in 5 of 


the 16 sampling events represented here (no data from June-December 2010, September-
December 2011, or March 2013); chloride, nitrate, strontium, sulfate, and TDS were omitted 
from monitoring in 9 of the 16 sampling events (no data from June 2010-April 2011, 
September 2011-September 2012, or March 2013).  
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10 Paradise Fossil Plant 


Background 


The Paradise Fossil Plant includes three coal units on the Green River outside of Drakesboro, KY.  


TVA built the plant between 1959 and 1970.  The land around and beneath the site is heavily 


disturbed by coal mining and reclamation, and coal ash disposal areas have been built over 


mine spoil.230   


The original ash disposal areas for Paradise were located close to the plant, under the current 


coal pile, coal yard drainage basin, and parking lot.231  These areas were filled and graded by 


1967.232  TVA built the slag (bottom ash) ponds, including Slag Ponds 2A and 2B and the Slag 


Stilling Pond, in 1967-1970.233  Stantec noted that this area may be underlain by both mine 


spoils and fly ash.234  TVA built Jacob’s Creek Ash and Stilling Ponds around 1971, and built the 


Peabody Ash and Stilling Ponds in 1997.235   


At some point prior to 1980,236 TVA began stacking bottom ash in the “Slag Mountain” area.  


The area is no longer used for disposal, but the ash is being actively reclaimed for commercial 


use and the area still includes two storm water retention ponds.237  The dikes around the ponds 


have experienced erosion and partial structural failures.238  The pond dikes also show significant 


                                                 
230


 See, e.g., Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Kentucky, Appendix B: 
Paradise Fossil Plant, Scrubber Sludge Complex - Gypsum Stack page 11 (“It appears that most or all of the 
Scrubber Sludge Complex was constructed on top of thick mine spoil deposits which are difficult to characterize.”).  
Stantec made the same observation about each of the eleven ash or gypsum disposal areas at Paradise.  Stantec 
subsequently confirmed the presence of mine spoil beneath the gypsum area and the active ash pond in its Phase 
II assessment.  Stantec Consulting Services, Inc., Report of Geotechnical Exploration – Peabody Ash Pond, Paradise 
Fossil Plant (Feb. 9, 2010); Letter from Stantec Consulting Services, Inc. to TVA reporting on geotechnical 
exploration of the south slope of the west pond of the scrubber sludge complex (Apr. 19, 2010).   
231


 See Stantec Consulting Services, Inc., Report of Geotechnical Exploration – Peabody Ash Pond, Paradise Fossil 
Plant – Appendix A, Historic Documents, Reference No. 2: Draft Peabody Ash Pond Expansion 1998, page 1 (Feb. 9, 
2010).  
232


 Id.  
233


 Letter from Anda Ray, TVA, to Richard Kinch, U.S. EPA, responding to a U.S. EPA request for information (Mar. 
25, 2009).  
234


 Stantec Phase 1 Assessment, supra note 230, at Slag Stilling Pond page 6. 
235


 TVA letter, supra note 233; Stantec, Peabody Ash Pond Report, supra note 230, at iv.  
236


 Stantec reports having access to inspection reports from 1980-2008, and states that slag was stacked in the Slag 
Mountain area “during early years of the plant operation.”  Stantec Phase 1 Assessment, supra note 230, at Slag 
Mountain pages 1-2. 
237


 Id. at Slag Mountain page 1, Slag Mountain Pond 1, and Slag Mountain Pond 2. 
238


 Id. at Slag Mountain Pond 1 page 1 (“a 75 foot long by 4 foot section of the south dike slide into the edge of 
Jacob’s Creek in the early 1990’2”) and Slag Mountain Pond 2 page 4 (describing a slide 40 feet long and 22 feet 
high). 
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seepage around their perimeters, including one red water seep flowing at a rate of five gallons 


per minute,239 and another seepage-affected area that nearly swallowed a Stantec engineer: 


A thick cover of leaves makes it difficult to identify the location and extent of wet 


areas, but while searching below the toe, a Stantec engineer stepped into a 


seepage ponded area and his leg sank approximately 16 inches into the ground 


(very saturated and disturbed).240 


TVA installed sulfur dioxide scrubbers at Paradise in the early 1980s, and built the scrubber 


sludge complex around 1986.241  TVA has sluiced both gypsum and fly ash into the areas.242  In 


addition to erosion, sloughing, and one structural “blow out” in 2008, Stantec has observed 


“uncontrolled seepage saturating the slopes on all sides of this facility.”243 


TVA built the East and West Dredge Cells in 1991 as a place to stack fly ash dredged from the 


Jacob’s Creek Pond, but apparently only dredged to the East Cell, and only during 1992-1994. 


The West Cell functions as a storm water control pond.244 


Monitoring 


The limited available data show that TVA is adding contamination to an already-contaminated 


area.  The groundwater aquifers around the Paradise plant were originally disturbed by strip 


mining.245  By 1989 local groundwater was no longer “considered usable as a water source.”246  


TVA operates an asbestos landfill on the property just north of the Scrubber Sludge Complex, 247 


and the two disposal areas share two groundwater monitoring wells.248  The groundwater flow 


in the area is now affected by the TVA ash ponds.249  There are therefore several complications 


in any attempt to isolate the effect of TVA’s ash disposal areas on local groundwater quality:  


                                                 
239


 Id. at Slag Mountain Pond 1 page 5. 
240


 Id. at Slag Mountain Pond 2 page 4. 
241


 TVA letter, supra note 233.  
242


 Stantec Phase I Assessment, supra note 230, at Scrubber Sludge Complex Gypsum Stack page 9. 
243


 Id. at Scrubber Sludge Complex Gypsum Stack pages 1-6. 
244


 Id. at East and West Dredge Cells. 
245


 TVA, Draft Environmental Assessment – Development of Dredged Ash Disposal Area, 10 (Mar. 1, 1989) (“The 
only significant water-bearing units within the Pennsylvanian Age regional aquifer are the Lisman Formation and 
the deeply buried Caseyville Formation.  Coal-stripping operations have removed the Lisman formation in most of 
the upland areas.  Where sandstone units of the Lisman Formation exits they receive direct infiltration and are 
susceptible to contamination from the surface.”).  
246


 Id. at 16. 
247


 See, e.g., Kentucky Department for Environmental Protection, Fact Sheet for Residual Landfill Permit # 089-
00012 (Sep. 1996).  
248


 Wells 94-42 and 97-45, both used as upgradient wells for the Scrubber Sludge Complex (or FGD Pond), are also 
upgradient wells for the asbestos landfill.  See, e.g., TVA, Groundwater and Surface Water Monitoring Sample Data 
Reporting Form – Residual Landfill – 2


nd
 Quarter 2010 (2012). 


249
 See TVA 1989, supra note 245, at 16. See also id. at 24, noting that ash placed in the area now occupied by the 


Peabody Ash Pond would be in direct contact with groundwater. 
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First, there are very few data points (see Data Gaps, below).  Second, the limited data are likely 


to reflect a mixture of impacts from historical strip mining, ongoing ash disposal, and other 


waste disposal.  Finally, the ash ponds may be influencing local groundwater in ways that make 


site-wide flow patterns difficult to characterize.  With these considerations in mind, there are a 


few observations that can be made about each disposal area.   


Wells 10-1 and 10-2, at the eastern edge of the Scrubber Sludge Complex, show clear evidence 


of coal ash contamination, with very high concentrations of boron, manganese, and sulfate, in 


addition to high concentrations of cobalt.   


Wells around the Jacob’s Creek and Peabody Ash Ponds have only been sampled once, but all 


four showed unsafe concentrations of one or more pollutants, including manganese in all four 


wells and cobalt in three of the four wells.  Well 10-6 stands out as having much higher 


concentrations of cobalt and manganese than the other three wells:  Cobalt in well 10-6 was 


measured at 130 ug/l, while wells 10-3 through 10-5 had concentrations of 1.4 – 27 ug/L.  


Similarly, manganese in well 10-6 was measured at 28 mg/L, roughly 100 times higher than 


EPA’s health advisory of 0.3 mg/L.  Manganese in wells 10-3 through 10-5 was measured at 1.4 


– 3.8 mg/L.  Well 10-6 also stands out as having much higher boron concentrations than the 


other three wells, providing further evidence of ash contamination.   


Wells along the Slag Ponds, measured once in 2011, also show evidence of contamination.  Well 


10-8 had unsafe concentrations of arsenic, cobalt, and manganese, although the cobalt and 


manganese concentrations were less than those seen in upgradient well 10-7.  Well 10-9 had 


higher concentrations of cobalt and manganese than the upgradient well (both were orders of 


magnitude higher than health-based thresholds) and also had an extremely high concentration 


of boron, which was not detected in the upgradient well.        


Data Gaps 


Groundwater at Paradise is effectively unmonitored.  Although TVA has sampled a series of 


wells one or more times, it rarely monitors wells on a routine basis, and when it does sample a 


well it typically omits pollutants associated with coal ash.  


 As far as we know, TVA sampled the wells around the ash ponds just once, in June 2011.  


After finding evidence of coal ash contamination in several of these wells, especially 


wells 10-6 (at the Peabody Ash Pond) and 10-9 (at the Slag Ponds), TVA stopped 


sampling these wells, effectively ignoring the problem.    


 TVA has been sampling wells around the Scrubber Sludge Complex semi-annually since 


2011, but only for a very limited set of pollutants.  Most pollutants, including key coal 


ash indicators like boron, manganese, and sulfate, were measured once (in wells 10-1 
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and 10-2) or not at all (in wells 94-35A, 94-42, and 97-45).  Again, TVA appears to be 


avoiding evidence of coal ash contamination.  


 Other areas of the site simply have no wells around them, most notably the area east of 


the site known as Slag Mountain, including the two storm water ponds in that area, but 


also including the East and West Dredge Cells.   
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Figure 10-1: Groundwater wells at Paradise Fossil Plant (approximate locations) 
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Table 10-1: Paradise Fossil Plant, Well 94-35A. Sampled 5 times between June 2011 and June 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6   No data 


Arsenic 10  4.1 – 8.4  


Barium 2,000   No data 


Beryllium 4   No data 


Boron 3,000  No data 


Cadmium 5 <0.5  


Chloride 250 mg/L 410 mg/L No data since 6/2011 


Chromium 100  No data 


Cobalt 4.7  No data 


Copper 1,300 8.7 No data since 6/2011 


Fluoride 4,000  No data 


Lead 15 <1 – 1.7  


Lithium 31  No data 


Manganese 300  No data 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 23 No data since 6/2011 


Nitrate 10,000  No data 


Selenium 50 5.8 – 17  


Silver 100  No data 


Strontium 9,300  No data 


Sulfate 500 mg/L 1,800 mg/L No data since 6/2011 


TDS 500 mg/L 3,700 mg/L No data since 6/2011 


Thallium 2  No data 


Vanadium 63  No data 


Zinc 2,000  No data 


 


 


 


 


 


 


 


Table 10-2: Paradise Fossil Plant, Well 94-42. Sampled 5 times between June 2011 and June 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6   No data 


Arsenic 10  1.0 – 3.5  


Barium 2,000   No data 


Beryllium 4   No data 


Boron 3,000  No data 


Cadmium 5 <0.5 – 0.5  


Chloride 250 mg/L 9.6 mg/L No data since 6/2011 


Chromium 100  No data 


Cobalt 4.7  No data 


Copper 1,300  No data 


Fluoride 4,000  No data 


Lead 15 <1  


Lithium 31  No data 


Manganese 300  No data 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100  No data 


Nitrate 10,000  No data 


Selenium 50 <1  


Silver 100  No data 


Strontium 9,300  No data 


Sulfate 500 mg/L  No data 


TDS 500 mg/L 4,900 mg/L No data since 6/2011 


Thallium 2  No data 


Vanadium 63  No data 


Zinc 2,000  No data 
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Table 10-3: Paradise Fossil Plant, Well 94-47C. Sampled once, in June 2011. 
 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6   No data 


Arsenic 10  <1  


Barium 2,000   No data 


Beryllium 4   No data 


Boron 3,000  No data 


Cadmium 5 <0.5  


Chloride 250 mg/L 17 mg/L  


Chromium 100  No data 


Cobalt 4.7  No data 


Copper 1,300 2.6  


Fluoride 4,000  No data 


Lead 15 <1  


Lithium 31  No data 


Manganese 300  No data 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 63  


Nitrate 10,000  No data 


Selenium 50 <1  


Silver 100  No data 


Strontium 9,300  No data 


Sulfate 500 mg/L 460 mg/L  


TDS 500 mg/L 910 mg/L  


Thallium 2  No data 


Vanadium 63  No data 


Zinc 2,000  No data 


 


 


 


 


 


 


 


Table 10-4: Paradise Fossil Plant, Well 97-45. Sampled 5 times between June 2011 and June 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6   No data 


Arsenic 10  <1  


Barium 2,000   No data 


Beryllium 4   No data 


Boron 3,000  No data 


Cadmium 5 <0.5 – 0.5  


Chloride 250 mg/L 3.3 mg/L No data since 6/2011 


Chromium 100  No data 


Cobalt 4.7  No data 


Copper 1,300  No data 


Fluoride 4,000  No data 


Lead 15 <1  


Lithium 31  No data 


Manganese 300  No data 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 7.9 No data since 6/2011 


Nitrate 10,000  No data 


Selenium 50 <1 – 1.2  


Silver 100  No data 


Strontium 9,300  No data 


Sulfate 500 mg/L 1,600 mg/L No data since 6/2011 


TDS 500 mg/L 3,200 mg/L No data since 6/2011 


Thallium 2  No data 


Vanadium 63  No data 


Zinc 2,000  No data 
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Table 10-6: Paradise Fossil Plant, Well 10-1. Sampled 5 times between June 2011 and June 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1 No data since 6/2011 


Arsenic 10  1.9 – 4.4  


Barium 2,000  22 No data since 6/2011 


Beryllium 4  <1 No data since 6/2011 


Boron 3,000 10,500 No data since 6/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 340 mg/L No data since 6/2011 


Chromium 100 5.5 No data since 6/2011 


Cobalt 4.7 8.1 No data since 6/2011 


Copper 1,300 14.1 No data since 6/2011 


Fluoride 4,000 480 No data since 6/2011 


Lead 15 <5  


Lithium 31  No data 


Manganese 300 2,700 No data since 6/2011 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 16.5 No data since 6/2011 


Nitrate 10,000 <100 No data since 6/2011 


Selenium 50 5 – 11  


Silver 100 <1 No data since 6/2011 


Strontium 9,300  No data 


Sulfate 500 mg/L 1,900 mg/L No data since 6/2011 


TDS 500 mg/L 3,750 mg/L No data since 6/2011 


Thallium 2 <1 No data since 6/2011 


Vanadium 63 <2 No data since 6/2011 


Zinc 2,000 12 No data since 6/2011 


 


 


 


 


 


 


 


Table 10-7: Paradise Fossil Plant, Well 10-2. Sampled 5 times between June 2011 and June 
2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1 No data since 6/2011 


Arsenic 10  2.0 – 6.1  


Barium 2,000  16 No data since 6/2011 


Beryllium 4  <1 No data since 6/2011 


Boron 3,000 24,000 No data since 6/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 410 mg/L No data since 6/2011 


Chromium 100 <2 No data since 6/2011 


Cobalt 4.7 5.9 No data since 6/2011 


Copper 1,300 7.2 No data since 6/2011 


Fluoride 4,000 1,200 No data since 6/2011 


Lead 15 <1 -1.8  


Lithium 31  No data 


Manganese 300 2,600 No data since 6/2011 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 17 No data since 6/2011 


Nitrate 10,000 <100 No data since 6/2011 


Selenium 50 7.4  


Silver 100 <1 No data since 6/2011 


Strontium 9,300  No data 


Sulfate 500 mg/L 1,800 mg/L No data since 6/2011 


TDS 500 mg/L 3,400 mg/L No data since 6/2011 


Thallium 2 1.2 No data since 6/2011 


Vanadium 63 <2 No data since 6/2011 


Zinc 2,000 19 No data since 6/2011 
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Table 10-8: Paradise Fossil Plant, Well 10-3. Sampled once, in June 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  16  


Beryllium 4  M1  


Boron 3,000 420  


Cadmium 5 0.7  


Chloride 250 mg/L 15 mg/L  


Chromium 100 2.6  


Cobalt 4.7 27  


Copper 1,300 6.8  


Fluoride 4,000 350  


Lead 15 1.7  


Lithium 31  No data 


Manganese 300 3,800  


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 43  


Nitrate 10,000 <100  


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300  No data 


Sulfate 500 mg/L 1,400 mg/L  


TDS 500 mg/L 2,100 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 22  


 


 


 


 


 


 


 


 


Table 10-9: Paradise Fossil Plant, Well 10-4. Sampled once, in June 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  8.0  


Barium 2,000  64  


Beryllium 4  <1  


Boron 3,000 270  


Cadmium 5 <0.5  


Chloride 250 mg/L 9.8 mg/L  


Chromium 100 14  


Cobalt 4.7 1.4  


Copper 1,300 2  


Fluoride 4,000 615  


Lead 15 2.1  


Lithium 31  No data 


Manganese 300 1,400  


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 9.4  


Nitrate 10,000 <0.1  


Selenium 50 1.3  


Silver 100 <1  


Strontium 9,300  No data 


Sulfate 500 mg/L 98 mg/L  


TDS 500 mg/L 580 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 <10  
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Table 10-10: Paradise Fossil Plant, Well 10-5. Sampled once, in June 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  17  


Beryllium 4  <1  


Boron 3,000 530  


Cadmium 5 <0.5  


Chloride 250 mg/L 36 mg/L  


Chromium 100 23  


Cobalt 4.7 13  


Copper 1,300 8.2  


Fluoride 4,000 170  


Lead 15 1  


Lithium 31  No data 


Manganese 300 3,000  


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 30  


Nitrate 10,000 <100  


Selenium 50 1.5  


Silver 100 1  


Strontium 9,300  No data 


Sulfate 500 mg/L 1,900 mg/L  


TDS 500 mg/L 3,400 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 10  


 


 


 


 


 


 


 


 


Table 10-11: Paradise Fossil Plant, Well 10-6. Sampled once, in June 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  <5  


Barium 2,000  46  


Beryllium 4  <1  


Boron 3,000 3,200  


Cadmium 5 <0.5  


Chloride 250 mg/L 94 mg/L  


Chromium 100 12  


Cobalt 4.7 130  


Copper 1,300 <10  


Fluoride 4,000 290  


Lead 15 1.2  


Lithium 31  No data 


Manganese 300 28,000  


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 29  


Nitrate 10,000 <100  


Selenium 50 7.8  


Silver 100 21  


Strontium 9,300  No data 


Sulfate 500 mg/L 590 mg/L  


TDS 500 mg/L 1,100 mg/L  


Thallium 2 <1  


Vanadium 63 <10  


Zinc 2,000 <50  
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Table 10-12: Paradise Fossil Plant, Well 10-7. Sampled once, in June 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  2.7  


Barium 2,000  170  


Beryllium 4  <1  


Boron 3,000 <200  


Cadmium 5 <0.5  


Chloride 250 mg/L 45 mg/L  


Chromium 100 <2  


Cobalt 4.7 135  


Copper 1,300 <2  


Fluoride 4,000 160  


Lead 15 1.4  


Lithium 31  No data 


Manganese 300 48,500  


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 21.5  


Nitrate 10,000 <100  


Selenium 50 <1  


Silver 100 <1  


Strontium 9,300  No data 


Sulfate 500 mg/L 190 mg/L  


TDS 500 mg/L 580 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 <10  


 


 


 


 


 


 


 


 


Table 10-13: Paradise Fossil Plant, Well 10-8. Sampled once, in June 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  18  


Barium 2,000  300  


Beryllium 4  <1  


Boron 3,000 <200  


Cadmium 5 <0.5  


Chloride 250 mg/L 19 mg/L  


Chromium 100 3.6  


Cobalt 4.7 26  


Copper 1,300 <2  


Fluoride 4,000 160  


Lead 15 1.5  


Lithium 31  No data 


Manganese 300 19,000  


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 18  


Nitrate 10,000 <100  


Selenium 50 2.7  


Silver 100 2.5  


Strontium 9,300  No data 


Sulfate 500 mg/L 210 mg/L  


TDS 500 mg/L 920 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 13  
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Table 10-14: Paradise Fossil Plant, Well 10-9. Sampled once, in June 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  1.2  


Barium 2,000  12  


Beryllium 4  3.9  


Boron 3,000 15,000  


Cadmium 5 4.5  


Chloride 250 mg/L 14 mg/L  


Chromium 100 10  


Cobalt 4.7 370  


Copper 1,300 7.9  


Fluoride 4,000 190  


Lead 15 2.4  


Lithium 31  No data 


Manganese 300 61,000  


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 200  


Nitrate 10,000 <100  


Selenium 50 5  


Silver 100 <1  


Strontium 9,300  No data 


Sulfate 500 mg/L 280 mg/L  


TDS 500 mg/L 1,600 mg/L  


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 340  
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11 Shawnee Fossil Plant 


Background 


The Shawnee Fossil Plant is located on the Ohio River in West Paducah, KY.  TVA has been 


operating 10 coal units at the site since the mid-1950s.  The original ash pond was located 


under the current Dry Stack (see figure 11-1).  TVA stopped using the pond for wet disposal in 


1971, and started stacking dry fly ash in the area in 1984.250  TVA started operating Ash Pond 2 


in 1971; it is currently used to store wet bottom ash.251  The Inactive Dredge cell was used 


briefly between 1983 and 1984/1985.252  Little Bayou Creek runs along the southern edge of the 


ash disposal area before emptying into the Ohio River. 


Monitoring 


Figure 11-1 shows the approximate locations of the groundwater wells discussed in this report.   


Four wells (D-8A, D-11, D-19, and D-27) have been in place since the late 1987-1988.  The other 


ten wells were installed in 2007.  Unlike other TVA plants, the monitoring wells at Shawnee are 


screened in three distinct aquifers under the plant: the alluvial aquifer, the Upper Continental 


Deposits (UCD), and the Regional Groundwater Aquifer (RGA).  Tables 11-4 through 11-17, 


which summarize groundwater quality data at Shawnee, are grouped according to these three 


aquifers. 


TVA did not begin performing site-wide upgradient-downgradient statistical analyses until 


2010, after it had eight quarters of quarterly monitoring data from the new wells.  After 


statistically analyzing the limited available data, TVA observed that the majority of wells in the 


UCD and RGA aquifers showed “statistical exceptions” for boron, pH, sulfate, and other 


parameters; it was clear that these were the result of coal ash contamination: “The prevalence 


of elevated levels of boron, sulfate, and TDS compared to background suggests that local 


groundwater might be affected by coal combustion byproduct leachate.”253     


                                                 
250


 See Stantec Consulting Services, Inc., Report of Geotechnical Exploration and Slope Stability Evaluation – Ash 
Pond 1 & 2 and Consolidated Waste Dry Stack – Shawnee Fossil Plant, 5 (July 14, 2010).  
251


 See Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment , Kentucky, Appendix C, Shawnee 
Fossil Plant, Active Ash Pond No. 2 page 1 and Consolidated Waste Dry Stack page 1 (June 24, 2009). 
252


 Id. at Inactive Dredge Cell page 1. 
253


 TVA, Groundwater and Surface Water Sample Data Reporting Form, Shawnee Fossil Plant, 2
nd


 Quarter 2010, at 5 
and 7 (Aug. 2010). 







139 


 


From 2010 forward, TVA performed “assessment monitoring” according to Kentucky landfill 


regulations,254 significantly increasing the number of monitored pollutants.  The initial round of 


monitoring showed very high concentrations of several metals in well D-75A.  This may have 


been, as TVA argued,255 an artifact of sampling error, because subsequent results have been 


much lower (see Tables 11-1 and 11-9): 


Table 11-1: Results for select metals showing anomalous 2010 results in well D-75A (ug/L). 


 Sep. 2010 June 2011 March 2012 June 2012 Nov. 2012 


Aluminum 100,000 <100 <100 <100 <100 


Arsenic 22 3.6 <20 <10 <1 


Barium 1,300 56 55 58 59 


Beryllium 5.8 <1 <20 <1 <1 


Chromium 150 <2 <40 <20 <2 


Cobalt 74 1.3 <20 <10 <1 


Lead 120 <1 <20 <1 <1 


Nickel 120 1.2 <20 5.7 2.8 


Vanadium 200 <2 <40 <4 <2 


 


Setting the September 2010 results for well D-75A aside, the remaining available data show 


clear evidence of ash contamination in all three aquifers.  Three alluvial wells along the Ohio 


River show high concentrations of boron and manganese; well D-30A also has high levels of 


cobalt, and well D-74A has high levels of molybdenum. The two downgradient UCD aquifer 


wells show consistently high boron, manganese, and sulfate; well D-76A has also had high levels 


of cobalt and molybdenum.  All downgradient RGA aquifer wells show high levels of 


manganese, and three (D-74B, D-30B, and D-75B) have high levels of boron.  Well D-75B also 


exceeded the health-based threshold for cobalt in recent monitoring.    


The manganese results are particularly troubling, for four reasons:  First, EPA has identified 


manganese as a coal ash pollutant.256  Second, there is a clear difference in concentration 


between upgradient and downgradient wells, indicating that the coal ash disposal areas are 


responsible.  Table 11-2 summarizes the manganese data for the site.  Third, with 


concentrations orders of magnitude above the EPA Lifetime Health Advisory for manganese, 


the affected groundwater is hazardous to human health.  It may also be hazardous to aquatic 


life as it leaches in Little Bayou Creek and the Ohio River: EPA has noted that “biota with 


                                                 
254


 The Kentucky Division of Waste Management formally informed TVA that Shawnee had been placed in 
assessment monitoring in February, 2011, but TVA began the process earlier than that, conducting the first round 
of assessment monitoring in September, 2010.  See TVA, Groundwater and Surface Water Sample Data Reporting 
Form, Shawnee Fossil Plant, 2


nd
 Quarter 2011, at 12 (June 2011); TVA, Groundwater and Surface Water Sample 


Data Reporting Form, Shawnee Fossil Plant, 3
nd


 Quarter 2010, at Attachment B (Nov. 2010); 401 KAR 45:160. 
255


 TVA, Groundwater and Surface Water Sample Data Reporting Form, Shawnee Fossil Plant, 3
nd


 Quarter 2010 
(Nov. 2010). 
256


 U.S. EPA, Steam Electric Power Generating Point Source Category: Final Detailed Study Report, 6-3 (Oct. 2009).  
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elevated levels [of manganese] have exhibited sublethal effects including metabolic changes 


and abnormalities of the liver and kidneys.”257  Finally, because Kentucky does not have an MCL 


for manganese, TVA has not identified or analyzed these exceedances. 


 


Table 11-2: Manganese concentrations in Shawnee monitoring wells, 2010-2012; upgradient data are in 
blue, downgradient data are in black.258 


Aquifer Well Mean (ug/L) Range (ug/L) N 


Alluvium 


D-77 (upgradient) 358 60 – 640 5 


D-11 340 110 – 640 4 


D-33A 893 800 – 950 4 


D-30A 7,920 5,300 – 10,000 5 


D-74A 894 740 – 1,200 5 


UCD 


D-19 (upgradient) 26 <10 – 40 5 


D-75A 66,400 64,000 – 69,000 5 


D-76A 5,480 4,700 – 5,900 5 


Upper RGA 


D-27 (upgradient) 6 3 – 12 5 


D-8A 2,000 1,900 – 2,100 5 


D-11B 5,325 4,800 – 5,400 4 


D-30B 4,600 3,100 – 5,300 5 


D-74B 1,480 1,000 – 1,800 5 


D-75B 5,450 4,550 – 6,700 5 


 


A similar pattern can be observed for boron, as shown in Table 11-3.  Boron is also one of the 


few parameters measured in surface water near TVA.  In the results for the two sampling 


events that we have on file, boron was below detection (<200 ug/L) at all surface water 


sampling points other than the point on Little Bayou Creek immediately downstream of the ash 


disposal area, where it was measured at 710-860 ug/L. 259 


  


                                                 
257


 Id.  Although TVA monitors surface water along Little Bayou Creek, it does not measure manganese.  TVA, 
Groundwater and Surface Water Sample Data Reporting Form, Shawnee Fossil Plant, 1


st
 half 2012 (July 31, 2012). 


258
 TVA only began measuring manganese in groundwater in late 2010. 


259
 TVA, Groundwater and Surface Water Sample Data Reporting Form, Shawnee Fossil Plant, 1


st
 half 2012 (July 31, 


2012). 
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Table 11-3: Boron concentrations in Shawnee monitoring wells, 2008-2012; upgradient data are in blue, 
downgradient data are in black. 


Aquifer Well Mean (ug/L) Range (ug/L) N 


Alluvium 


D-77 (upgradient) 240 <50 – 410 13 


D-11 200 <200 – 220 9 


D-33A 2,510 2,300 – 2,600 9 


D-30A 5,020 990 – 12,000 10 


D-74A 7,560 4,700 – 10,000 10 


UCD 


D-19 (upgradient) <200 <200 13 


D-75A 7,430 6,800 – 8,200 10 


D-76A 19,800 15,000 – 24,000 10 


Upper RGA 


D-27 (upgradient) <200 <200 13 


D-8A 217 <200 – 280 10 


D-11B 2,522 2,100 – 2,800 9 


D-30B 4,290 500 – 6,600 10 


D-74B 9,020 6,300 – 11,000 10 


D-75B 5,875 5,000 – 6,700 10 


 


Data gaps 


1. Lack of historical data.  Ten of the fourteen wells in the Shawnee monitoring network 


were installed in 2007, and through 2010 TVA was generally monitoring for a short list of 


parameters that included boron, chloride, copper, fluoride, molybdenum, sulfate, TDS, and 


vanadium.  In addition, flooding in 2011-2012 made some wells inaccessible.260  As a result, 


although we have 12 sampling events on file from 2008-2012, any given pollutant-well 


combination may have been sampled only 2 or 3 times.    


                                                 
260


 TVA, Groundwater and Surface Water Sample Data Reporting Form, Shawnee Fossil Plant, 2
nd


 half of 2011 (May 
8, 2012). 
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Figure 11-1: Groundwater wells at Shawnee Fossil Plant (approximate locations) 
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Table 11-4: Shawnee Fossil Plant, alluvial well D-11. Sampled 9 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps261 


Aluminum 16,000 200 – 4,000 4 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 – 3 4 results 


Barium 2,000  78 – 140 4 results 


Beryllium 4  <1 4 results 


Boron 3,000 <200 – 220  


Cadmium 5 <0.5 – 0.8 4 results 


Chloride 250 mg/L 14 – 24 mg/L  


Chromium 100 <2 – 16 4 results 


Cobalt 4.7 <1 – 6.3 4 results 


Copper 1,300 <2 – 8.2  


Fluoride 4,000 <100 – 150  


Lead 15 <1 – 4.6 4 results 


Lithium 31  No data 


Manganese 300 110 – 640 4 results 


Mercury 2 <0.2 4 results 


Molybdenum 40 <5  


Nickel 100 9.6 – 29 4 results 


Nitrate 10,000  No data 


Selenium 50 <1 4 results 


Silver 100 <1 2 results 


Strontium 9,300 53 – 71 4 results 


Sulfate 500 mg/L 34 – 40 mg/L  


TDS 500 mg/L 100 – 150 mg/L  


Thallium 2 <1 4 results 


Vanadium 63 <2 – 15  


Zinc 2,000 <10 – 64 4 results 


 


 


 


 


 


                                                 
261


 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 


Table 11-5: Shawnee Fossil Plant, alluvial well D-33A. Sampled 9 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps262 


Aluminum 16,000 <100 4 results 


Antimony 6  <1 2 results 


Arsenic 10  4.5 – 5.8 4 results 


Barium 2,000  45 – 63 4 results 


Beryllium 4  <1 4 results 


Boron 3,000 2,300 – 2,600  


Cadmium 5 <0.5 4 results 


Chloride 250 mg/L 15 – 21 mg/L  


Chromium 100 <2 4 results 


Cobalt 4.7 <1 – 1.7 4 results 


Copper 1,300 <2  


Fluoride 4,000 110 – 250  


Lead 15 <1 4 results 


Lithium 31  No data 


Manganese 300 800 – 950 4 results 


Mercury 2 <0.2 4 results 


Molybdenum 40 <5  


Nickel 100 <1 – 2.2 4 results 


Nitrate 10,000  No data 


Selenium 50 <1 4 results 


Silver 100 <1 2 results 


Strontium 9,300 51 – 59 4 results 


Sulfate 500 mg/L 54 – 69 mg/L  


TDS 500 mg/L 140 – 180 mg/L  


Thallium 2 <1 4 results 


Vanadium 63 <10  


Zinc 2,000 <10 4 results 


 


  


                                                 
262


 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
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Table 11-6: Shawnee Fossil Plant, alluvial well D-74A. Sampled 10 times between August 
2008 and November 2012. 
 


Chemical Threshold Data Data gaps263 


Aluminum 16,000 <100 – 280 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <10 5 results 


Barium 2,000  <20 – 33 5 results 


Beryllium 4  <10264 5 results 


Boron 3,000 4,700 – 10,000  


Cadmium 5 <5 5 results 


Chloride 250 mg/L 9.8 – 21 mg/L  


Chromium 100 <20 5 results 


Cobalt 4.7 <10265 5 results 


Copper 1,300 <20  


Fluoride 4,000 <100 – 390  


Lead 15 <10 5 results 


Lithium 31  No data 


Manganese 300 740 – 1,200 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 270 – 720  


Nickel 100 <10 5 results 


Nitrate 10,000  No data 


Selenium 50 <10 5 results 


Silver 100 <1 2 results 


Strontium 9,300 180 – 310 5 results 


Sulfate 500 mg/L 67 – 320 mg/L  


TDS 500 mg/L 140 – 600 mg/L  


Thallium 2 <10266 5 results 


Vanadium 63 <20  


Zinc 2,000 <100 5 results 


 


 


                                                 
263


 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
264


 Although one of the four beryllium results was reported as <10 ug/L (March 2012), results 


before and after this date were reported as <1 ug/L, and a beryllium exceedance is unlikely. 
265


 One result was reported as <10 ug/L (March 2012); other results have been in the range 


of 2.6 – 3.2 ug/L. 
266


 Although one of the four thallium results was reported as <10 ug/L (March 2012), results 


before and after this date were reported as <1 ug/L, and an exceedance is unlikely. 


Table 11-7: Shawnee Fossil Plant, alluvial well D-30A. Sampled 10 times between August 
2008 and November 2012. 
 


Chemical Threshold Data Data gaps267 


Aluminum 16,000 <100 – 120 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <5 5 results 


Barium 2,000  23 – 110 5 results 


Beryllium 4  <5268 5 results 


Boron 3,000 990 – 12,000  


Cadmium 5 <2.5 5 results 


Chloride 250 mg/L 25 – 46 mg/L  


Chromium 100 <10 5 results 


Cobalt 4.7 8.6 – 16 5 results 


Copper 1,300 <10  


Fluoride 4,000 <100 – 400  


Lead 15 <5 5 results 


Lithium 31  No data 


Manganese 300 5,300 – 10,000 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <10  


Nickel 100 5.8 – 14 5 results 


Nitrate 10,000  No data 


Selenium 50 <5 5 results 


Silver 100 <1 2 results 


Strontium 9,300 180 – 450 5 results 


Sulfate 500 mg/L 92 – 500 mg/L  


TDS 500 mg/L 180 – 600 mg/L  


Thallium 2 <5269 5 results 


Vanadium 63 <10  


Zinc 2,000 <50 5 results 


 


 


  


                                                 
267


 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
268


 The March 2012 result was reported as <5 ug/L, but all results from before and after that 


date have been <1 ug/L, so an exceedance is unlikely. 
269


 Although one of the four thallium results was reported as <5 ug/L (March 2012), results 


before and after this date were reported as <1 ug/L, and an exceedance is unlikely. 
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Table 11-8: Shawnee Fossil Plant, alluvial well D-77. Sampled 13 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps270 


Aluminum 16,000 <100 – 2,300 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 – 13 7 results 


Barium 2,000  <2 – 420 5 results 


Beryllium 4  <1 5 results 


Boron 3,000 <200 – 410  


Cadmium 5 <0.5 7 results 


Chloride 250 mg/L 36 – 130 mg/L  


Chromium 100 <2 – 77 5 results 


Cobalt 4.7 <1 – 12 5 results 


Copper 1,300 <1 – 6.5  


Fluoride 4,000 <100 – 220  


Lead 15 <1 – 3.8 7 results 


Lithium 31  No data 


Manganese 300 60 – 640 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <2 – 9.9  


Nickel 100 4.2 – 53 7 results 


Nitrate271 10,000 1.3 – 2.9 3 results 


Selenium 50 1.8 – 4.4 7 results 


Silver 100 <1 2 results 


Strontium 9,300 95 – 130 6 results 


Sulfate 500 mg/L 40 – 120 mg/L  


TDS 500 mg/L 220 – 560 mg/L  


Thallium 2 <1 5 results 


Vanadium 63 <2 – 10  


Zinc 2,000 <10 – 72 7 results 
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 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
271


 These results are not for nitrate alone, but for nitrate+nitrite (as N). 


Table 11-9: Shawnee Fossil Plant, UCD well D-75A. Sampled 10 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps272 


Aluminum 16,000 <100 – 100,000 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 – 22 5 results 


Barium 2,000  55 – 1,300 5 results 


Beryllium 4  <20273 5 results 


Boron 3,000 6,800 – 8,200  


Cadmium 5 <10274 5 results 


Chloride 250 mg/L 6.5 – 12 mg/L  


Chromium 100 <2 – 150 5 results 


Cobalt 4.7 <1 – 74 5 results 


Copper 1,300 <2 – 100  


Fluoride 4,000 110 – 320  


Lead 15 <1 – 120 5 results 


Lithium 31  No data 


Manganese 300 64,000 – 69,000 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <40  


Nickel 100 <20 – 120 5 results 


Nitrate 10,000  No data 


Selenium 50 <20 5 results 


Silver 100 <1 – 1.2 2 results 


Strontium 9,300 670 – 760 5 results 


Sulfate 500 mg/L 920 – 1,200 mg/L  


TDS 500 mg/L 1,500 – 1,800 mg/L  


Thallium 2 <20275 5 results 


Vanadium 63 <2 – 200  


Zinc 2,000 <10 – 380 5 results 


                                                 
272


 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
273


 Data were reported as 5.8, <1, <20, and <1 ug/L for sampling dates in September 2010, 


June 2011, March 2012, and June 2012, respectively. 
274


 Although the March 2012 result was reported as <10 ug/L, results before and after that 


date have been between <0.5 and 0.9 ug/L, so an exceedance is unlikely. 
275


 Although the March 2012 result was reported as <20 ug/L, results before and after that 


date have been between <1 and 1.4 ug/L, so an exceedance is unlikely. 
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Table 11-10: Shawnee Fossil Plant, UCD well D-76A. Sampled 10 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps276 


Aluminum 16,000 790 – 2,900 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 – 1.5 5 results 


Barium 2,000  <2 – 21 5 results 


Beryllium 4  <1 – 1.8 5 results 


Boron 3,000 15,000 – 24,000  


Cadmium 5 <0.5 – 0.8 5 results 


Chloride 250 mg/L 2.1 – 4.2 mg/L  


Chromium 100 <2 5 results 


Cobalt 4.7 <1 – 57 5 results 


Copper 1,300 <2 – 2.7  


Fluoride 4,000 170 – 390  


Lead 15 <1 – 2.7 5 results 


Lithium 31  No data 


Manganese 300 4,700 – 5,900 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <2 – 170  


Nickel 100 <1 – 38 5 results 


Nitrate 10,000  No data 


Selenium 50 <1 – 2.6 5 results 


Silver 100 <1 2 results 


Strontium 9,300 770 – 840 5 results 


Sulfate 500 mg/L 1,100 – 1,500 mg/L  


TDS 500 mg/L 440 – 2,000 mg/L  


Thallium 2 <1 5 results 


Vanadium 63 <2 – 11  


Zinc 2,000 <10 – 87 5 results 
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 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 


Table 11-11: Shawnee Fossil Plant, UCD well D-19. Sampled 13 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps277 


Aluminum 16,000 420 – 3,100 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 – 1.0 7 results 


Barium 2,000  33 – 55 5 results 


Beryllium 4  <1 5 results 


Boron 3,000 <200  


Cadmium 5 <0.5 7 results 


Chloride 250 mg/L 19 – 25 mg/L  


Chromium 100 <2 – 58 5 results 


Cobalt 4.7 <1 – 20 5 results 


Copper 1,300 <5  


Fluoride 4,000 <100 – 160 12 results 


Lead 15 <1 – 1.7 7 results 


Lithium 31  No data 


Manganese 300 <10 – 40 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <2 – 7.3  


Nickel 100 1 – 44 7 results 


Nitrate 10,000 2.0 – 2.1 3 results 


Selenium 50 3.2 – 5.25 7 results 


Silver 100 <1 2 results 


Strontium 9,300 44 – 55 6 results 


Sulfate 500 mg/L 110 – 150 mg/L  


TDS 500 mg/L 300 – 410 mg/L  


Thallium 2 <1 5 results 


Vanadium 63 <10  


Zinc 2,000 <10 – 26 7 results 


 


  


                                                 
277


 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
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Table 11-12: Shawnee Fossil Plant, RGA well D-11B. Sampled 9 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps278 


Aluminum 16,000 <100 – 710 4 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 4 results 


Barium 2,000  42 – 68 4 results 


Beryllium 4  <1 4 results 


Boron 3,000 2,100 – 2,800  


Cadmium 5 <0.5 – 0.6 4 results 


Chloride 250 mg/L 14 – 18 mg/L  


Chromium 100 <2 – 2.7 4 results 


Cobalt 4.7 1.1 – 1.9 4 results 


Copper 1,300 <2  


Fluoride 4,000 <100 – 150  


Lead 15 <1 4 results 


Lithium 31  No data 


Manganese 300 4,800 – 5,900 4 results 


Mercury 2 <0.2 4 results 


Molybdenum 40 <5  


Nickel 100 56 – 59 4 results 


Nitrate 10,000  No data 


Selenium 50 <1 4 results 


Silver 100 <1 2 results 


Strontium 9,300 130 – 140 4 results 


Sulfate 500 mg/L 230 – 280 mg/L  


TDS 500 mg/L 420 – 550 mg/L  


Thallium 2 <1 4 results 


Vanadium 63 <10  


Zinc 2,000 13 – 18 4 results 
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 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 


Table 11-13: Shawnee Fossil Plant, RGA well D-75B. Sampled 10 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps279 


Aluminum 16,000 <100 – 170 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 – 1.1 5 results 


Barium 2,000  21 – 51 5 results 


Beryllium 4  <1 5 results 


Boron 3,000 5,000 – 6,700  


Cadmium 5 <0.5 – 0.51 5 results 


Chloride 250 mg/L 8.9 – 12 mg/L  


Chromium 100 <2 – 6.5 5 results 


Cobalt 4.7 2.3 – 5.8 5 results 


Copper 1,300 <1 – 3.9  


Fluoride 4,000 <100 – 120 9 results 


Lead 15 <1 5 results 


Lithium 31  No data 


Manganese 300 4,550 – 6,700 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <2 – 5.7  


Nickel 100 8.8 – 18 5 results 


Nitrate 10,000  No data 


Selenium 50 <1 – 3.4 5 results 


Silver 100 <1 2 results 


Strontium 9,300 510 – 670 5 results 


Sulfate 500 mg/L 380 – 500 mg/L  


TDS 500 mg/L 740 – 920 mg/L  


Thallium 2 <1 5 results 


Vanadium 63 <10  


Zinc 2,000 <10 5 results 
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 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
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Table 11-14: Shawnee Fossil Plant, RGA well D-74B. Sampled 10 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps280 


Aluminum 16,000 <100 – 180 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 – 1 5 results 


Barium 2,000  21 – 32 5 results 


Beryllium 4  <1 5 results 


Boron 3,000 6,300 – 11,000  


Cadmium 5 <0.5 – 0.59 5 results 


Chloride 250 mg/L 9.4 – 25 mg/L  


Chromium 100 <2 5 results 


Cobalt 4.7 <1 5 results 


Copper 1,300 <1 – 5.5  


Fluoride 4,000 <100 – 250  


Lead 15 <1 5 results 


Lithium 31  No data 


Manganese 300 1,000 – 1,800 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <2 – 5.7  


Nickel 100 12 – 19 5 results 


Nitrate 10,000  No data 


Selenium 50 1.6 – 24 5 results 


Silver 100 <1 2 results 


Strontium 9,300 160 – 240 5 results 


Sulfate 500 mg/L 160 – 340 mg/L  


TDS 500 mg/L 230 – 600 mg/L  


Thallium 2 <1 5 results 


Vanadium 63 <10  


Zinc 2,000 <10 5 results 
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 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 


Table 11-15: Shawnee Fossil Plant, RGA well D-30B. Sampled 10 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps281 


Aluminum 16,000 <100 – 1,200 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 5 results 


Barium 2,000  52 – 65 5 results 


Beryllium 4  <1 5 results 


Boron 3,000 500 – 6,600  


Cadmium 5 <0.5 5 results 


Chloride 250 mg/L 15 – 25 mg/L  


Chromium 100 <2 5 results 


Cobalt 4.7 2.8 – 3.5 5 results 


Copper 1,300 <1 – 4.2  


Fluoride 4,000 <100 – 190  


Lead 15 <1 5 results 


Lithium 31  No data 


Manganese 300 3,100 – 5,300 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <5  


Nickel 100 4.0 – 6.5 5 results 


Nitrate 10,000  No data 


Selenium 50 <1 5 results 


Silver 100 <1 2 results 


Strontium 9,300 170 – 240 5 results 


Sulfate 500 mg/L 57 – 410 mg/L  


TDS 500 mg/L 220 – 550 mg/L  


Thallium 2 <1 5 results 


Vanadium 63 <10  


Zinc 2,000 <10 5 results 
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 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
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Table 11-16: Shawnee Fossil Plant, RGA well D-8A. Sampled 10 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps282 


Aluminum 16,000 <100 5 results 


Antimony 6  <1 2 results 


Arsenic 10  <1 – 1.2 5 results 


Barium 2,000  84 – 110 5 results 


Beryllium 4  <1 5 results 


Boron 3,000 <200 – 270  


Cadmium 5 <0.5 – 0.5 5 results 


Chloride 250 mg/L 27 – 34 mg/L  


Chromium 100 <2 5 results 


Cobalt 4.7 1.6 – 4.1 5 results 


Copper 1,300 <2 – 3.5  


Fluoride 4,000 <100 – 120  


Lead 15 <1 5 results 


Lithium 31  No data 


Manganese 300 1,900 – 2,100 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <5  


Nickel 100 1.4 – 4.6 5 results 


Nitrate 10,000  No data 


Selenium 50 <1 5 results 


Silver 100 <1 2 results 


Strontium 9,300 69 – 80 5 results 


Sulfate 500 mg/L 11 – 15 mg/L  


TDS 500 mg/L 130 – 170 mg/L  


Thallium 2 <1 5 results 


Vanadium 63 <10  


Zinc 2,000 <10 – 11 5 results 
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 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 


Table 11-17: Shawnee Fossil Plant, RGA well D-27. Sampled 13 times between August 2008 
and November 2012. 
 


Chemical Threshold Data Data gaps283 


Aluminum 16,000 55 – 225 5 results 


Antimony 6  <0.25 2 results 


Arsenic 10  <2.5 6 results 


Barium 2,000  170 – 195 5 results 


Beryllium 4  <1 5 results 


Boron 3,000 <50  


Cadmium 5 <0.5 6 results 


Chloride 250 mg/L 29 – 35 mg/L  


Chromium 100 <2.5 5 results 


Cobalt 4.7 <2 5 results 


Copper 1,300 <5  


Fluoride 4,000 <100 – 233 12 results 


Lead 15 <2.5 6 results 


Lithium 31  No data 


Manganese 300 3 – 12 5 results 


Mercury 2 <0.2 5 results 


Molybdenum 40 <5  


Nickel 100 <2.5 6 results 


Nitrate 10,000 1.4 2 results 


Selenium 50 <2.5 6 results 


Silver 100 <5 2 results 


Strontium 9,300 103 – 129 6 results 


Sulfate 500 mg/L 35 – 46.7 mg/L  


TDS 500 mg/L 220 – 304 mg/L  


Thallium 2 <0.25 5 results 


Vanadium 63 <10  


Zinc 2,000 <2.5 – 57 6 results 
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 Most parameters were not measured in every sampling event at every well; this column 


provides the number of results for each parameter measured less often than every sampling 
event. 
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12 Widows Creek Fossil Plant 


Background 


The Widows Creek Fossil Plant is located on the Tennessee River in Stevenson, AL.  Widows 


Creek itself is a partially rechanneled stream that flows through the site.  TVA built Units 1 


through 6 in the 1950s.  Two more units, Units 7 and 8, came online in 1964.  As part of a recent 


compliance agreement with EPA, TVA has agreed to retire units 1-6 between 2013 and 2015, 


and all six units are currently idle.284   


The original ash pond was located immediately north of the plant; it was abandoned in 1969. 


Fly ash and bottom ash have been wet sluiced and stacked in the Main Ash Pond A area since 


then.  Gypsum from the plant’s sulfur dioxide scrubbers was disposed of in the Old Scrubber 


Sludge Pond until 1986.  In 1986 the Old Scrubber Sludge Pond was converted to a dredge cell, 


and has since been dewatered.   TVA started using the current Gypsum Stack in 1986.  The 


Gypsum Stack was expanded to its current footprint in the 1990s.  Smaller ponds on the site 


include copper and iron ponds, now closed, stilling ponds associated with both the Main Ash 


Pond and the Gypsum Stack, and a red water pond north of the Main Ash Pond. 


Widows Creek has had a series of large and small structural issues over its lifetime, including 


erosion and sloughing along the southern perimeter of the bottom ash stack within Ash Pond A, 


seepage around Main Ash Pond A and the Old Scrubber Sludge Pond, and a large spill of 


gypsum from the active Gypsum Stack into the stilling pond and Widows Creek in January of 


2009.285 


Monitoring 


Although this report is generally focused on recent groundwater quality data, Widows Creek 


has been monitored less than any other TVA plant, and so we will also discuss an earlier report 


for this plant. 


TVA assessed the potential groundwater impacts of its gypsum stack expansion in 1990.286  The 


report is useful in several ways.  First, it describes the site’s geologic vulnerability, noting that 


“Widows Creek Fossil Plant is situated on karst terrain,” and that “[a]s in all karst terrains, 


                                                 
284


 U.S. EPA, Federal Facilities Compliance Agreement, Docket No. CAA-04-2010-1760, ¶¶ 73, 89 (Apr. 2011).   
285


 See Stantec Consulting Services, Inc., Report of Phase 1 Facility Assessment, Alabama , Appendix C: Widows 
Creek Fossil Plant (June 24, 2009); Stantec Consulting Services, Inc., Report of Phase 2 Geotechnical Exploration – 
Ash Pond Complex – Widows Creek Fossil Plant (Feb. 4, 2010). 
286


 TVA, Widows Creek Fossil Plant – Assessment of Potential Effects on Groundwater of the Phase II FGD Pond (Dec. 
1990). 
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solution activity along faults, bedding planes, joints and fractures produces enlarged openings 


and effective routes for groundwater movement.”287  The report later makes this observation: 


It is important to realize that a potential exists for piping of liner material into 


the karst subsurface drainage system.  This type of undermining activity can 


result in a sudden collapse of the remaining liner material and pirating of the 


contents of overlying ponds or basins.  TVA has experienced several such 


problems at their facilities located in karst terrains.288 


TVA also noted that leachate from the gypsum stack expansion would migrate to the Widows 


Creek stream and increase the concentration of some pollutants including iron, manganese, 


and sulfate.289 


Second, the report depicts the then-existing groundwater monitoring well network, and it 


appears to have included over 30 wells.290  We do not know if any of these wells have been 


maintained or monitored since 1990, but as described below, recent groundwater monitoring 


reports only include 7 wells.  It therefore appears that the monitoring network has been 


substantially abandoned. 


Finally, the 1990 report includes a discussion of groundwater quality. TVA presented data from 


five upgradient wells, from 1984-1989, that generally showed low concentrations of coal ash 


constituents:  Boron never exceeded 200 ug/L, for example, and sulfate never exceeded 500 


mg/L.  One well immediately north of the as-yet unbuilt gypsum stack expansion, well W15, 


showed high concentrations of manganese, sulfate, and iron that may have been naturally 


occurring.291  TVA also discussed well W14, located immediately northwest of the plant (near 


where well 10-48 is located in Figure 12-1): “A high TDS level and a predominance of sulfate 


indicates increasing likelihood that a well has been affected by ash waste.  Therefore, well W14 


would appear to be affected by the ash waste disposal area.”292   


We do not know the extent to which TVA monitored groundwater between 1990 and 2008.  


Our information requests for 2008-2011 suggest that no monitoring occurred during that 


period.   


                                                 
287


 Id. at ii and 6. 
288


 Id. at 9. 
289


 Id. at ii.  
290


 Id. at 6 – 7. 
291


 Id. at 13, 26 – 28. 
292


 Id. at 13. 
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TVA began monitoring wells W10, 31, and 10-48 through 10-52 in March 2011.293  Figure 12-1 


shows the approximate locations of these seven wells.  Although data since then are spotty (see 


data gaps section below), there have been exceedances of health-based guidelines for at least 


boron (well 10-52), cobalt (well 31), manganese (wells 10-48 through 10-52), and sulfate (well 


10-50).  


Data gaps 


Based on TVA’s responses to our information requests, it appears that the groundwater quality 


database for Widows Creek is very poor, with an insufficient number of wells, inadequate 


monitoring frequency, an inadequate set of monitored pollutants, and an inconsistent pattern 


of monitoring.  It is very difficult to say anything meaningful about groundwater quality or the 


impact of coal ash at the site based on the data that TVA have been collecting.  


1. Discontinued monitoring at some wells.  Wells 10-48, 10-49, and 10-50 were sampled in 


March and October of 2011, but not since then. 


 


2. Discontinued monitoring of coal ash indicators.  Boron, chloride, manganese, and TDS, 


all of which are associated with coal ash, were measured in each of the new wells (10-48 


through 10-52) in March 2011, but not since then.  TVA did not measure these 


pollutants in wells W10 or 31 at all.  Similarly, TVA measured sulfate, another coal ash 


indicator, only once in wells 10-48 through 10-50. 


 


3. Some pollutants are not being monitored at all.  TVA is not measuring aluminum, 


molybdenum, or strontium in any wells, and is not measuring boron, chloride, 


manganese, or TDS in wells W10 and 31. 


 


4. Incomplete well network.  The existing network of wells is clearly less informative than 


the 30+ wells that TVA maintained in the 1980s (see above), and many possible 


groundwater migration pathways are not covered (e.g., north, west, or south of the 


Abandoned Ash Disposal Area, east of Main Ash Pond A and the Dredge Cell, or north 


and east of the Gypsum Stack). 


                                                 
293


 TVA, Widows Creek Fossil plant Ash Impoundment Groundwater Monitoring Report, March 2011.  Wells 10-48 
through 10-52 were installed in 2010.  We presume that wells W10 and 31 are older wells. 
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Figure 12-1: Groundwater wells at Widows Creek Fossil Plant (approximate locations) 
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Table 21-1: Widows Creek Fossil Plant, Well W-10. Sampled 5 times between March 2011 
and April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  9.2 – 12.0  


Beryllium 4  <1  


Boron 3,000  No data 


Cadmium 5 <0.5  


Chloride 250 mg/L  No data 


Chromium 100 <2  


Cobalt 4.7 <1 No data since 10/2011 


Copper 1,300 6.4 – 7.8 No data since 10/2011 


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300  No data 


Mercury 2 <0.2  


Molybdenum 40  No data 


Nickel 100 <1 – 1.2  


Nitrate 10,000 0.16 – 0.17  


Selenium 50 <1  


Silver 100 <1 No data since 10/2011 


Strontium 9,300  No data 


Sulfate 500 mg/L <5 mg/L  


TDS 500 mg/L  No data 


Thallium 2 <1  


Vanadium 63 <2 No data since 10/2011 


Zinc 2,000 <10 – 10 No data since 10/2011 


 


 


 


 


 


 


 


Table 12-2: Widows Creek Fossil Plant, Well 31. Sampled 5 times between March 2011 and 
April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  <1 – 3.1  


Barium 2,000  39 – 57  


Beryllium 4  <1  


Boron 3,000  No data 


Cadmium 5 <0.5  


Chloride 250 mg/L  No data 


Chromium 100 <2  


Cobalt 4.7 2.7 – 38 No data since 10/2011 


Copper 1,300 6.4 – 7.8 No data since 10/2011 


Fluoride 4,000 <100 – 360  


Lead 15 <1  


Lithium 31  No data 


Manganese 300  No data 


Mercury 2 <2  


Molybdenum 40  No data 


Nickel 100 <1 – 6.2  


Nitrate 10,000 <0.1 – 0.13  


Selenium 50 <1 – 14  


Silver 100 <1 No data since 10/2011 


Strontium 9,300  No data 


Sulfate 500 mg/L 45 – 270 mg/L  


TDS 500 mg/L  No data 


Thallium 2 <1  


Vanadium 63 <2 No data since 10/2011 


Zinc 2,000 <10 No data since 10/2011 
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Table 12-3: Widows Creek Fossil Plant, Well 10-48. Sampled in March and October 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  <1  


Barium 2,000  30 – 35  


Beryllium 4  <1  


Boron 3,000 2,950 3/2011 only 


Cadmium 5 <0.5  


Chloride 250 mg/L 19 mg/L 3/2011 only 


Chromium 100 <2  


Cobalt 4.7 <1  


Copper 1,300 <2  


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 1,400 3/2011 only 


Mercury 2 <2  


Molybdenum 40  No data 


Nickel 100 3.8 – 6.2  


Nitrate 10,000 <0.1 3/2011 only 


Selenium 50 <1 – 3.6  


Silver 100 <1  


Strontium 9,300  No data 


Sulfate 500 mg/L 550 mg/L 3/2011 only 


TDS 500 mg/L 990 mg/L 3/2011 only 


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 <10  


 


 


 


 


 


 


 


 


Table 12-4: Widows Creek Fossil Plant, Well 10-49. Sampled in March and October 2011. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  2.7 – 5.1  


Barium 2,000  <2 – 340  


Beryllium 4  <1  


Boron 3,000 200 3/2011 only 


Cadmium 5 <0.5  


Chloride 250 mg/L 23 mg/L 3/2011 only 


Chromium 100 <2  


Cobalt 4.7 3.3 – 4.3  


Copper 1,300 <2  


Fluoride 4,000 160 – 240  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 32,000 3/2011 only 


Mercury 2 1.1  


Molybdenum 40  No data 


Nickel 100 4.2 – 10.0  


Nitrate 10,000 0.45 3/2011 only 


Selenium 50 <1  


Silver 100 <1 – 4.3  


Strontium 9,300  No data 


Sulfate 500 mg/L 310 mg/L 3/2011 only 


TDS 500 mg/L 1,100 mg/L 3/2011 only 


Thallium 2 <1  


Vanadium 63 <2  


Zinc 2,000 <10 – 14  
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Table 12-5: Widows Creek Fossil Plant, Well 10-50. Sampled in March and October 2011. 
 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  2.7 – 4.4  


Barium 2,000  150 – 170  


Beryllium 4  <1  


Boron 3,000 2,400 3/2011 only 


Cadmium 5 <0.5  


Chloride 250 mg/L 290 mg/L 3/2011 only 


Chromium 100 <2  


Cobalt 4.7 1.6 – 3.5  


Copper 1,300 <2  


Fluoride 4,000 <100 – 115  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 1,500 3/2011 only 


Mercury 2 <2  


Molybdenum 40  No data 


Nickel 100 5.8 – 7.6  


Nitrate 10,000 0.49 3/2011 only 


Selenium 50 2.9 – 6.4  


Silver 100 <1  


Strontium 9,300  No data 


Sulfate 500 mg/L 740 mg/L 3/2011 only 


TDS 500 mg/L 1,100 mg/L 3/2011 only 


Thallium 2 <1  


Vanadium 63 2.3 – 3.4  


Zinc 2,000 <10  


 


 


 


 


 


 


 


Table 12-6: Widows Creek Fossil Plant, Well 10-51. Sampled 5 times between March 2011 
and April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  2.2 – 4.3  


Barium 2,000  41 – 55  


Beryllium 4  <1  


Boron 3,000 240 No data since 3/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 43 mg/L No data since 3/2011 


Chromium 100 <2  


Cobalt 4.7 <1 No data since 10/2011 


Copper 1,300 <2 No data since 10/2011 


Fluoride 4,000 <100  


Lead 15 <1  


Lithium 31  No data 


Manganese 300 1,200 No data since 3/2011 


Mercury 2 <2  


Molybdenum 40  No data 


Nickel 100 1.6 – 5.4  


Nitrate 10,000 <0.1  


Selenium 50 <1 – 2.5  


Silver 100 <1 No data since 10/2011 


Strontium 9,300  No data 


Sulfate 500 mg/L 170 – 260 mg/L  


TDS 500 mg/L 685 mg/L No data since 10/2011 


Thallium 2 <1  


Vanadium 63 <2 No data since 10/2011 


Zinc 2,000 <10 No data since 10/2011 
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Table 12-7: Widows Creek Fossil Plant, Well 10-52. Sampled 5 times between March 2011 
and April 2013. 
 


Chemical Threshold Data Data gaps 


Aluminum 16,000  No data 


Antimony 6  <1  


Arsenic 10  1.5 – 4.6  


Barium 2,000  34 – 47  


Beryllium 4  <1  


Boron 3,000 13,000 No data since 3/2011 


Cadmium 5 <0.5  


Chloride 250 mg/L 370 mg/L No data since 3/2011 


Chromium 100 <2  


Cobalt 4.7 1.3 – 1.4 No data since 10/2011 


Copper 1,300 <2 No data since 10/2011 


Fluoride 4,000 230 – 300  


Lead 15 <1 – 1.1  


Lithium 31  No data 


Manganese 300 1,600 No data since 3/2011 


Mercury 2 <2  


Molybdenum 40  No data 


Nickel 100 9.4 – 17.5  


Nitrate 10,000 <0.1  


Selenium 50 5.4 – 20  


Silver 100 <1 No data since 10/2011 


Strontium 9,300  No data 


Sulfate 500 mg/L 1,100 mg/L  


TDS 500 mg/L 2,700 mg/L No data since 10/2011 


Thallium 2 <1  


Vanadium 63 <2 No data since 10/2011 


Zinc 2,000 <10 No data since 10/2011 
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13 Discussion 


It is clear that TVA’s coal ash disposal areas have contaminated groundwater to the point that it 


is unsafe to drink and may also threaten aquatic ecosystems.  And yet the TVA states have not 


required TVA to clean up the pollution.  There are several reasons for this.  First, the 


groundwater quality database for the TVA sites is spotty, with poor characterization of certain 


time periods, certain locations, and certain pollutants.  Second, the most compelling evidence 


of contamination involves pollutants that the states are not actively regulating (see 


“unmeasured coal ash pollutants” below).  Since the states are not regulating these pollutants, 


TVA rarely measures them, and almost never analyzes them statistically or compares them to 


any kind of groundwater protection standard.  Finally, in cases where states have opportunities 


to hold TVA accountable, they almost always give TVA a pass.  


13.1 Evidence of contamination 


In general, groundwater beneath and around the TVA coal ash disposal areas shows clear signs 


of coal ash contamination, including elevated and unsafe concentrations of boron, sulfate, and 


other coal ash indicators.  Table 13-2 summarizes the extent of pollution in the TVA fleet as a 


whole, comparing all downgradient wells to all upgradient wells.  The table shows that 


concentrations of coal ash indicators are higher downgradient than upgradient, and frequently 


much higher than health-based guidelines.  Boron, cobalt, manganese, and sulfate are each 


present at unsafe levels in 30 or more downgradient TVA wells.  Twenty-seven wells (24% of all 


downgradient wells) have sulfate concentrations greater than 500 mg/L, manganese 


concentrations greater than 0.3 mg/L and boron concentrations greater than 1 mg/L (typical 


background concentrations of boron are <0.2 mg/L).  This contamination exists, to varying 


degrees, at every TVA coal plant.   


MCL exceedances.  TVA has violated MCLs for many pollutants across its fleet: 


 Antimony, with an MCL of 6 ug/L, has been routinely found at 5-15 ug/L downgradient 


of Colbert Ash Pond 4, and has increased to a concentration of 59 ug/L downgradient of 


the Colbert ash landfill stilling pond. 


 Arsenic exceeds the MCL of 10 ug/L at various sites, including Allen, Bull Run, Colbert, 


Cumberland, Paradise, and Shawnee.  Concentrations downgradient of Colbert Ash 


Pond 4 have been as high as 76 ug/L. 


 Well 19R at Gallatin’s abandoned ash disposal area has had beryllium concentrations of 


11-25 ug/L in recent years, 3-5 times higher than the MCL of 4 ug/L. 


 Cadmium has exceeded its MCL at Gallatin and John Sevier. 
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 Colbert, Cumberland, and Shawnee have had problems with lead occasionally exceeding 


its MCL.  


 Mercury was above its MCL in Gallatin well 21, and increasing, when that well was 


abandoned in 2011.  Mercury has also exceeded its MCL at the Johnsonville South Rail 


Loop area. 


 Selenium concentrations of over 400 ug/L were caused by a sinkhole at the Kingston 


gypsum disposal area; this is eight times higher than the selenium MCL of 50 ug/L. 


Coal ash indicator pollutants.  The serious contamination at the TVA plants often involves 


pollutants without MCLs.  These pollutants are nonetheless toxic, and frequently present at 


concentrations much higher than health-based guidelines.  TVA has argued that certain 


pollutants are naturally occurring (see Bull Run and Gallatin sections of this report).  However, 


the pollutants in downgradient groundwater regularly exceed naturally occurring 


concentrations.  Downgradient groundwater also tends to mirror pure coal ash leachate.  As an 


illustration, Table 13-1 below compares the groundwater from three points at the John Sevier 


site – a well upgradient of the fly ash landfill, a downgradient well, and a sample from the fly 


ash landfill leachate collection system.  It is clear that the groundwater in the downgradient 


well is very similar to the pure leachate, with elevated levels of arsenic, boron, cobalt and 


manganese, strontium, and sulfate.   


Four of these pollutants – boron, cobalt, manganese, and sulfate – are elevated well above safe 


concentrations in groundwater throughout the TVA fleet: 


Boron.  Boron has proven to be toxic to the developing fetus and the male reproductive system 


in animal studies.294  The EPA developed drinking water guidelines to protect against low birth 


weight and testicular toxicity; these include the Child Health Advisory of 3 mg/L.295  While 


boron in upgradient wells is almost always below detection, and never exceeds 1 mg/L,296 


boron exceeded the Child Health Advisory in 36 downgradient wells at 10 TVA coal plants.  


Concentrations range as high as 38 mg/L (at the Cumberland plant); this is more than ten times 


the Child Health Advisory, and 200 times higher than the typical background concentration 


(<0.2 mg/L).  TVA has clearly caused dangerously unsafe boron contamination throughout its 


fleet.   


 


 


                                                 
294


 See, e.g., U.S. EPA, Toxicological Review of Boron and Compounds (June 2004); Agency for Toxic Substances and 
Disease Registry , Toxicological Profile for Boron (November 2010). 
295


 See U.S. EPA, Drinking Water Health Advisory for Boron (May 2008). 
296


 Out of 177 upgradient boron measurements on file, 148 were below detection (less than 0.2 mg/L), and the 
maximum detected value was 0.97 mg/L. 
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Table 13-1. John Sevier Fossil Plant Leachate Collection System, sampled 10 times between April 2008 


and April 2013, compared to up- and downgradient groundwater wells. 


Chemical 
Upgradient  


well W1 
Downgradient  


well W-30 
Leachate Collection 


System 


Aluminum <100 – 140 <100 – 110 <100 – 200 


Antimony <1 <1 <1 


Arsenic <1 <1 – 7 <1 – 44 


Barium 190 – 230 16 – 27 20 – 74 


Beryllium <2 <2 <1 


Boron <0.2 4,100 – 5,650 3,400 – 5,300 


Cadmium <0.5 <0.5 <0.5 


Chloride 9 – 11 mg/L 15 – 18 mg/L 8 – 15 mg/L 


Chromium <1 – 4 <1 – 3 <1 – 2 


Cobalt <1 1 – 5 <1 – 10 


Copper <2 <1 – 3 <1 – 3 


Fluoride <100 – 100 310 – 420 <100 – 300 


Lead <1 <1 <1 


Manganese <10 – 39 1,200 – 3,800 230 – 4,800 


Mercury <0.2 <0.2 <0.2 


Molybdenum <5 <5 No data 


Nickel <1 – 3 7 – 33 5 – 16 


Nitrate <100 – 530 <100 – 100 300 – 1,100 


Selenium <1 – 1 <1 – 2 <1 – 2 


Silver <1 <1 <1 


Strontium 590 – 800 3,200 – 5,050 3,100 – 8,300 


Sulfate 25 – 27 mg/L 960 – 1,100 mg/L 550 – 950 mg/L 


TDS 260 – 320 mg/L 1,750 – 2,000 mg/L No data 


Thallium <1 <1 <1 


Vanadium <10 <10 <10 


Zinc <10 – 96 <10 <10 – 220 


 


Cobalt.  Cobalt is associated with heart disease, blood disease (polycythemia), neurological 


symptoms, and other endpoints.297  The U.S. EPA, when assessing the risks of coal ash disposal 


to groundwater, identified cobalt as one of the two “constituents with the highest estimated 


risks for surface impoundments,” the other being arsenic.298  Even before looking at the data, 


then, there is a clear reason to be concerned about cobalt.  And, in fact, cobalt concentrations 


at every TVA plant but Allen have exceeded the Regional Screening Level, often by ten times or 


                                                 
297


 See, e.g., ATSDR, Toxicological Profile for Cobalt (Apr. 2004).  The most sensitive endpoint for intermediate oral 
exposure was polycythemia, which has been observed in humans. 
298


 U.S. EPA co-proposed Subtitle D coal ash regulations, 75 Fed. Reg. 35128, 35145 (stating that cobalt’s estimated 
Hazard Quotient was as high as 500 for unlined surface impoundments). 
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more.  Concentrations at Bull Run, Cumberland, Gallatin, Kingston, and Paradise have exceeded 


100 ug/L.  TVA often observes that cobalt is naturally occurring (see Bull Run and Gallatin 


sections of this report), but cobalt in upgradient TVA wells rarely exceeds the Regional 


Screening Level, and is usually below detection.299  Taken together, the evidence strongly 


suggests that TVA’s coal ash disposal operations are contaminating groundwater with unsafe 


levels of cobalt. 


Manganese.  The EPA identified manganese as a pollutant associated with coal ash in its coal 


ash disposal rule.300  The Lifetime Health Advisory for manganese is 0.3 mg/L.301  Manganese 


concentrations exceed this concentration at every TVA coal plant, typically by very large 


margins.  Concentrations greater than 30 mg/L – more than 100 times higher than the health 


advisory – have been recorded at Cumberland, Gallatin, Kingston, Paradise, Shawnee, and 


Widows Creek.  Although manganese is an essential element at low doses, it has been 


associated with neurological toxicity at higher doses.  For example, increased neurological 


symptoms were observed in communities exposed to concentrations of 1.6 – 2.3 mg/L. 302  


Manganese exceeds this range in 40 downgradient wells at 9 of the TVA coal plants.  Infants 


may be uniquely susceptible due to higher uptake and retention of manganese, and due to 


higher manganese concentrations in infant formula.303    


Sulfate.  Sulfate concentrations above 500 mg/L in drinking water can cause diarrhea, and the 


EPA established a drinking water advisory at this level.304  Natural concentrations of sulfate are 


usually below 500 mg/L.  Of the 176 upgradient TVA well measurements that we have on file, 


158 were below 100 mg/L, and only 3 exceeded the Drinking Water Advisory.  In downgradient 


wells, on the other hand, sulfate concentrations range as high as 6,300 mg/L (at the Gallatin 


plant), more than ten times the Drinking Water Advisory.  In total, 32 downgradient wells at 10 


of the TVA coal plants have exceeded the Drinking Water Advisory for sulfate.     


Restricted analysis.  We also made a more conservative assessment of the data by filtering out 


groundwater results that potentially reflected natural contamination, or man-made sources 


other than coal ash.  We began by eliminating all downgradient wells that had boron 


concentrations less than 1 mg/L and sulfate concentrations less than 150 mg/L.  One mg/L is 


                                                 
299


 Our database includes 189 cobalt measurements in upgradient wells.  Of these, 153 were below detection, 24 
were detected at concentrations less than 4.7 ug/L, and only 11 exceeded 4.7 ug/L. 
300


 See, e.g., U.S. EPA co-proposed Subtitle D coal ash regulations, which would list manganese as an “assessment 
monitoring” parameter, 75 Fed. Reg. 35128, 35253 (June 21, 2010).   
301


 Concentrations greater than 0.05 mg/L are unusable as sources of domestic water because they exceed the EPA 
Secondary MCL. 
302


 See, e.g., U.S. EPA, Integrated Risk Information System, Manganese (1996), available at 
http://www.epa.gov/iris/subst/0373.htm.  
303


 Id. 
304


 See U.S. EPA, Drinking Water Advisory: Consumer Acceptability Advice and Health Effects Analysis on Sulfate 
(Feb. 2003). 



http://www.epa.gov/iris/subst/0373.htm
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the maximum boron value seen in upgradient TVA wells.  The maximum sulfate concentration 


in upgradient TVA wells (aside from three potentially contaminated upgradient wells at the 


Paradise plant)305 was 150 mg/L.  This eliminated 23 downgradient wells.  In the remaining 87 


wells, we identified all pollutants that exceeded their respective health-based guidelines one or 


more times during the past five years (2008-2013).  We did not count exceedances that 


appeared to be outliers (e.g., one high value for a pollutant that is usually below detection in a 


particular well), and we did not count exceedances for pollutants where the mean 


concentration in the downgradient well was lower than the mean concentration in the relevant 


upgradient well.  We did not apply the same upgradient-downgradient filter to wells around the 


Paradise scrubber sludge disposal area or fly ash ponds, because the upgradient wells at these 


locations were immediately adjacent to disposal areas and had sulfate concentrations greater 


than 1,000 mg/L, suggesting that they were contaminated.305  The results of the restricted 


analysis are shown in Table 13-3 and summarized in Table ES-1.  The main conclusions of the 


broader analysis conclusions remain unchanged in the restricted analysis – there is evidence of 


coal ash contamination in groundwater at all 11 TVA coal plants; boron, cobalt, manganese, and 


sulfate each exceed health-based guidelines in more than 30 downgradient wells; and 


downgradient contamination frequently exceeds health-based guidelines by orders of 


magnitude. 


Persistent pollutants.  Finally, we isolated a subset of the wells identified in our restricted 


analysis that had persistent problems – these wells showed average concentrations of selected 


pollutants above health-based guidelines in the data that we had on file for the 2008-2013 


period.  We excluded pollutants that did not exceed health-based guidelines in at least half of 


available samples, and as described above, excluded pollutants that were higher in upgradient 


wells.  We also limited our scope to six pollutants – arsenic, boron, cobalt, manganese, and 


molybdenum.  The results of this analysis are shown in Table 13-4.   


13.2 Data gaps 


Unmonitored ash disposal legacy sites.  Many of TVA’s closed coal ash disposal areas are 


unmonitored.  These include the abandoned ash pond at Allen, the east and west dredge cells 


at Bull Run, the Area J ash pond at John Sevier, Area 1 at Johnsonville, and the “Slag Mountain” 


area and the east and west dredge cells at Paradise.  


                                                 
305


 Three nominally upgradient wells at the Paradise plant show sulfate concentrations greater than 1,000 mg/L.  
Well 94-35A is immediately adjacent to the scrubber sludge disposal area, well 97-45 is immediately adjacent to an 
asbestos landfill, and well 10-5 is immediately adjacent to an ash pond.  Since these three wells are potentially 
contaminated by ash or other sources, we did not treat them as upgradient for purposes of establishing a 
background sulfate screening threshold.  
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Abandonment of contaminated wells.  In several instances TVA has stopped monitoring 


individual wells despite (or perhaps in response to) evidence of contamination.  These 


abandoned wells include: 


 Wells P2 and P3 at Allen, which showed arsenic and manganese contamination before 


TVA stopped monitoring them in 2008;  


 well 93-2 at Cumberland, which showed high concentrations of arsenic, boron, cobalt, 


manganese, molybdenum, selenium, and sulfate when it was ‘replaced’ with a well 


screened in a different geological layer;  


 wells around the coal yard drainage basin at Colbert, which showed high concentrations 


of aluminum, cadmium, manganese, and sulfate when they were abandoned in 1999;  


 wells MC2 and MC3 near Ash Pond 4 at Colbert, abandoned in 2003 despite high 


concentrations of antimony, arsenic, boron, and molybdenum;  


 well 21 at Gallatin, which showed high concentrations of cobalt, manganese, mercury 


and other pollutants when it was abandoned in 2011;  


 wells B6 and B8 at Johnsonville’s South Rail Loop disposal area, with high concentrations 


of boron (up to 12 mg/L), cobalt (up to 65 ug/L), and manganese (up to 2.9 mg/L), now 


approved for ‘replacement;’ 


 voluntary USWAG monitoring wells around the Fly Ash and Bottom Ash Ponds at 


Paradise, not monitored since 2011. 


Unmeasured coal ash pollutants.  It is impossible to require corrective action for pollutants 


that are never measured.  The pollutants most likely to be elevated as a result of coal ash 


contamination include aluminum, boron, chloride, manganese, molybdenum, strontium, 


sulfate, and TDS.306  These are the pollutants that should be measured most often, and yet they 


are the pollutants that TVA measures the least:  TVA has generally failed to measure any of 


these pollutants in the USWAG ash impoundment wells in recent years, and measures them 


infrequently in other wells.   


Clearly the monitoring program is focused on an inadequate set of monitoring parameters, and 


both TVA and the states appear to be at fault.  TVA is responsible for what it chooses to 


monitor in its voluntary monitoring program, and it has chosen to avoid coal ash indicator 


pollutants.  When it comes to monitoring required by the states, the states are equally to 


blame.  Solid waste regulations in the TVA states do not require monitoring for these 


                                                 
306


 See, e.g., U.S. EPA co-proposed Subtitle D coal ash regulations, which would have made boron, chloride, sulfate, 
and TDS, among others, as “detection monitoring” parameters, and would have included aluminum, boron, 
chloride, manganese, molybdenum, sulfate, and TDS among the “assessment monitoring” parameters.  75 Fed. 
Reg. 35128, 35253 (June 21, 2010).   
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pollutants.307  They do, however, give state agencies the ability to establish alternative 


monitoring and reporting requirements.308  TDEC has established these alternative 


requirements at some plants for some pollutants.  But TDEC and the other state agencies have 


largely failed to require monitoring for coal ash pollutants at coal ash sites.  In other words, 


when given the choice between properly regulating these sources of pollution and choosing to 


bury their heads in the sand, the state agencies have chosen to bury their heads in the sand. 


13.3   Analytical gaps 


Poor use of groundwater protection standards.  Selection of comparison values in reports is 


important; if done incorrectly, trends in groundwater quality will be missed.  The most glaring 


omission in this regard is the fact that many pollutants, including boron, manganese, sulfate, 


and other coal ash pollutants, are almost never analyzed for upgradient/downgradient trends 


or changes over time.  This is despite TVA’s observation that boron and sulfate, in particular, 


are “ash leachate indicators.”309  The failure to assess spatial and temporal trends for coal ash 


pollutants at coal ash sites is willful ignorance.   


When TVA does conduct statistical analyses, they often do so in a way that hides ongoing 


contamination.  The use of intrawell Upper Prediction Limits (UPLs) is a case in point.  An 


intrawell UPL is the high end of the historical range of a pollutant’s concentration in the well 


being evaluated.  Since each round of sampling is compared to historical data for the same well, 


an exceedance will only appear if the concentration in that well increases over time.  If the 


historical baseline period already showed contamination, then this approach will not identify 


ongoing problems.   


Consider, for example, boron in well W31 at the John Sevier plant, one of the only plants where 


boron is analyzed.  The data that we have on file for this well show boron concentrations 


ranging from 9,000 to 18,000 ug/L, three to six times higher than the Child Health Advisory 


(3,000 ug/L) and orders of magnitude higher than boron concentrations in upgradient well W1 


(consistently less than 200 ug/L).  Yet groundwater monitoring reports for 2008-2009 did not 


show any boron exceedances for this well.  This is because it was already contaminated in 2003-


2004, the time period from which TVA and TDEC derived the UPL (19,000 ug/L).   


We should note that this practice appears to be changing at many plants.  To return to boron at 


John Sevier, TVA and TDEC started comparing downgradient wells to background 


                                                 
307


 Ala. Admin. Code R. 335-13-4 Appendix I;  401 Ky. Admin. Regs. 45:160;  Tenn. Comp. R. & Regs. 0400-11-01-


.04(7). 
308


 Ala. Admin. Code R. 335-13-4-.27(3)(a)(4);  401 Ky. Admin. Regs. 45:160 Section 8(2)(c);  Tenn. Comp. R. & Regs. 
0400-11-01-.04(7)(a)1.(ii). 
309


 See, e.g., TVA, Groundwater Monitoring Report – Allen Fossil Plant, at 2 (Aug. 22, 2008). 
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concentrations from an upgradient well in 2010.  Not surprisingly, they found boron 


exceedances in Well W31 and three other wells, in addition to exceendances of interwell UPLs 


for manganese, strontium, and sulfate (see John Sevier Chapter). 


Another standard practice in TVA groundwater reporting has been to use a combination of 


health-based and statistical criteria (MCLs and UPLs), using the higher of the two for each 


pollutant.310  This is not legally improper – Tennessee regulations, for example, prescribe this 


approach.311  However, it is an approach that favors the polluter to the detriment of public 


health.  If the UPL is higher than the MCL, groundwater can reach unsafe levels without being 


an ‘exceedance.’  In the case of the April 2009 groundwater report for Gallatin, for example, the 


groundwater protection standard for mercury was set at the UPL of 2.87 ug/L, which was higher 


than the MCL of 2 ug/L.  The UPL was calculated using contaminated well 21 as a ‘background’ 


well.  In cases like these, groundwater can exceed the MCL without exceeding the groundwater 


protection standard or triggering a regulatory response.  


 In the opposite case, which is more common, the MCL exceeds the UPL.  This also hides a 


problem, however.  If coal ash contaminates groundwater to the extent that downgradient 


wells show higher concentrations of some pollutants than upgradient wells, but none of these 


pollutants exceed their respective MCLs, then TVA will not report any exceedances, and the 


state will not be alerted to evidence of contamination.   


In short, there are two scenarios – unsafe groundwater that is not significantly different from 


background conditions, and contaminated groundwater that is not yet ‘unsafe’ – that escape 


regulatory action.  A better, more protective approach would be to use the lower of the MCL 


and the UPL for each pollutant as the groundwater protection standard.  This would flag 


groundwater that either exceeds health-based criteria or shows evidence of changes that might 


be the result of contamination.  Unfortunately, switching to this approach would require 


changes to the laws governing waste disposal in the TVA states.    


Environmental impacts to surface water.  The groundwater contamination at TVA’s coal plants 


is not just a problem for groundwater quality – much of the contaminated groundwater flows 


into adjacent rivers and streams creating potential risks to aquatic life.  This risk is often ignored 


by state agencies, who assume that the receiving waters dilute any contamination below 


dangerous levels.  However, we are not aware of any monitoring or modeling that can show 


either a significant risk or the absence of a significant risk, a situation that TVA commented on 


over 30 years ago in an internal memorandum about the John Sevier plant: 


                                                 
310


 Among many other examples, see TVA, Gallatin Fossil Plant Abandoned Ash Disposal Area, Groundwater 
Assessment Monitoring Report – April 2009 (May 19, 2009), or TVA, John Sevier Fossil Plant Dry Fly Ash Landfill, 
Groundwater Assessment Monitoring Report – April 2010 (June 27, 2010). 
311


 Tenn. Comp. R. & Regs. 1200-01-07-.04(7)(a)(1)(i).  
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Although the potential for significant ground-water contamination is low, the 


question of whether there is any threat to the quality of the Holston River via 


groundwater contaminant transport has not been resolved.  Furthermore, the 


broader question of the cumulative effect of the numerous ash disposal areas 


sited immediately adjacent to the Tennessee River and its tributaries should also 


be addressed.312 


This may be the single biggest gap in the body of knowledge about environmental impacts of 


ash disposal at TVA plants.   


Although there is no available modeling that would demonstrate the risk (or absence of risk) to 


aquatic ecosystems, simple back-of-the-envelope calculations sufficiently demonstrate the 


problem.  To begin with, the Department of Energy has published surface water screening 


values for most of the coal ash pollutants in the form of “preliminary remediation goals.”313  


These are frequently many orders of magnitude lower than the concentrations present in 


groundwater at TVA sites.  The goal for boron, for example, is 0.0016 mg/L.  Although we 


cannot directly evaluate groundwater by this standard, because we know it will be diluted by 


river water, we can calculate how much dilution would be required to achieve a safe 


concentration.  Groundwater along the banks of the Holston River at the John Sevier plant, for 


example, generally exceeds 3 mg/L, and has reached 18 mg/L in some wells.  This means that 


the groundwater entering the river will present a risk to aquatic life even if it is diluted 1,000-


fold.  The same can be said about boron at other sites.  The same can be also be said about 


other pollutants:  The preliminary remediation goal for aluminum is 0.087 mg/L; concentrations 


in Gallatin well 19R, adjacent to the Cumberland River, hover around 100 mg/L, more than 


1,000 times higher than the surface water goal.  And as with human health risks, the cumulative 


ecological impact of multiple pollutants must be considered.  One study of the toxicity of 


aluminum to fish, for example, found that the presence of low concentrations of zinc and 


copper enhanced aluminum’s toxicity.314    


TVA’s ash disposal clearly poses a potential threat to aquatic ecosystems.  Future groundwater 


quality oversight should include attempts to model the loads of coal ash pollution entering 


surface water through hydrologically connected groundwater, and prevent chronic loadings of 


ecologically toxic pollutants.   


                                                 
312


 TVA, Memorandum from Roger P. Betson, Water Systems Development Branch, to C. Paul Jones, Civil 
Engineering Branch, re: John Sevier Steam Plant – Proposed Fly Ash Disposal Area – Potential for Ground Water 
Degradation (Apr. 21, 1981).   
313


 U.S. Department of Energy, Preliminary Remediation Goals for Ecological Endpoints (Aug. 1997). 
314


 R. W. Gensemer & R.C. Playle, The Bioavailability and Toxicity of Aluminum in Aquatic Environments, 29 CRITICAL 


REVIEWS IN ENVIRONMENTAL SCIENCE AND TECHNOLOGY 315, 409 (1999). 
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Table 13-2 (page 1 of 3).  Statistical summary of selected pollutants in wells throughout the TVA coal fleet, 2008-2013.  Highlighted pollutants 
exceeded their respective health-based criteria in 20 or more downgradient samples. 


 Downgradient wells (N = 110) Upgradient wells (N = 26) 


Pollutant Health-based 
criterion 


Wells exceeding 
criterion  
(% of wells)


315
 


Mean
316


 
concentration 


Maximum 
concentration 


Wells exceeding 
criterion  
(% of wells)


317
 


Mean 
concentration 


Maximum 
concentration 


Aluminum 16 mg/L 4 (4%) 1.9 mg/L 125 mg/L 1 (5%) 1.0 mg/L 38 mg/L 


Antimony 6 ug/L 5 (5%) 1.5 ug/L 59 ug/L 0 1.0 ug/L 1 ug/L 


Arsenic 10 ug/L 18 (17%) 4.7 ug/L 135 ug/L 1 (4%) 1.8 ug/L 13 ug/L 


Barium 2 mg/L 1 (1%) 0.08 mg/L 2.4 mg/L 0 0.20 mg/L 1.9 mg/L 


Beryllium 4 ug/L 2 (2%) 1.7 ug/L 24.5 ug/L 0 1.5 ug/L 0.4 ug/L 


Boron 3 mg/L 36 (34%) 3.2 mg/L 38 mg/L 0 0.2 mg/L 1 mg/L 


Cadmium 5 ug/L 4 (4%) 0.8 ug/L 8.2 ug/L 0 0.6 ug/L 2 ug/L 


Chloride 250 mg/L 10 (9%) 71.3 mg/L 1,500 mg/L 2 (8%) 69.4 mg/L 1,200 mg/L 


Chromium 100 ug/L 2 (2%) 4.3 ug/L 280 ug/L 0 5.2 ug/L 77 ug/L 


Cobalt 4.7 ug/L 40 (36%) 17.2 ug/L 370 ug/L 8 (36%) 9.2 ug/L 135 ug/L 


Copper 1.3 mg/L 0 0.004 mg/L 0.1 mg/L 0 0.004 mg/L 0.2 mg/L 


Fluoride 4 mg/L 0 0.3 mg/L 3.0 mg/L 0 0.2 mg/L 2.6 mg/L 


 


                                                 
315


 The denominator in each percentage in this column is the number of downgradient wells in which a pollutant was measured.  This is often less than the 
total number of downgradient wells. 
316


 The value shown in this column is the mean of well-specific means. 
317


 The denominator in each percentage in this column is the number of upgradient wells in which a pollutant was measured.  This is often less than the total 
number of upgradient wells. 
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Table 13-2 (page 2 of 3).  Statistical summary of selected pollutants in wells throughout the TVA coal fleet, 2008-2013.  Highlighted pollutants 
exceeded their respective health-based criteria in 20 or more downgradient samples. 


 Downgradient wells (N = 110) Upgradient wells (N = 26) 


Pollutant Health-based 
criterion 


Wells exceeding 
criterion  
(% of wells)


318
 


Mean
319


 
concentration 


Maximum 
concentration 


Wells exceeding 
criterion  
(% of wells)


320
 


Mean 
concentration 


Maximum 
concentration 


Lead 15 ug/L 2 (2%) 1.9 ug/L 160 ug/L 3 (12%) 2.2 ug/L 100 ug/L 


Lithium321 31 ug/L 6 (29%) 23.4 ug/L 200 ug/L 1 (25%) 27.6 ug/L 71 ug/L 


Manganese 0.3 mg/L 78 (73%) 6.5 mg/L 220 mg/L 10 (48%) 3.6 mg/L 49 mg/L 


Mercury 2 ug/L 1 (1%) 0.3 ug/L 3 ug/L 0 0.2 ug/L 0.3 ug/L 


Molybdenum 40 ug/L 22 (23%) 56.4 ug/L 2,200 ug/L 0 4.7 ug/L 13 ug/L 


Nickel 100 ug/L 6 (5%) 17 ug/L 250 ug/L 0 9.3 ug/L 99 ug/L 


Nitrate 10 mg/L 0 0.5 mg/L 4.2 mg/L 0 0.7 mg/L 8.9 mg/L 


Selenium 50 ug/L 3 (3%) 4.0 ug/L 412 ug/L 0 1.9 ug/L 17 ug/L 


Silver 100 ug/L 0 1.4 ug/L 21 ug/L 0 1.2 ug/L 10 ug/L 


Strontium 9.3 mg/L 1 (1%) 0.7 mg/L 10 mg/L 0 0.4 mg/L 3.8 mg/L 


 


 


                                                 
318


 The denominator in each percentage in this column is the number of downgradient wells in which a pollutant was measured.  This is often less than the 
total number of downgradient wells. 
319


 The value shown in this column is the mean of well-specific means. 
320


 The denominator in each percentage in this column is the number of upgradient wells in which a pollutant was measured.  This is often less than the total 
number of upgradient wells. 
321


 Since lithium is only measured at the Colbert plant, this row only reflects the 21 downgradient and 4 upgradient wells at Colbert. 
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Table 13-2 (page 3 of 3).  Statistical summary of selected pollutants in wells throughout the TVA coal fleet, 2008-2013.  Highlighted pollutants 
exceeded their respective health-based criteria in 20 or more downgradient samples. 


 Downgradient wells (N = 110) Upgradient wells (N = 26) 


Pollutant Health-based 
criterion 


Wells exceeding 
criterion  
(% of wells)


322
 


Mean
323


 
concentration 


Maximum 
concentration 


Wells exceeding 
criterion  
(% of wells)


324
 


Mean 
concentration 


Maximum 
concentration 


Sulfate 500 mg/L 33 (30%) 440 mg/L 6,300 mg/L 3 (13%) 248 mg/L 1,900 ug/L 


Thallium 2 ug/L 0 1.0 ug/L 1.4 ug/L 0 1.1 ug/L 0.4 ug/L 


TDS 500 mg/L 67 (61%) 973 mg/L 6,700 mg/L 10 (42%) 960 mg/L 5,000 mg/L 


Vanadium 63 ug/L 4 (4%) 6.3 ug/L 200 ug/L 0 4.5 ug/L 26 ug/L 


Zinc 2 mg/L 0 0.04 mg/L 1.0 mg/L 1 (4%) 0.06 mg/L 2.7 mg/L 
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 The denominator in each percentage in this column is the number of downgradient wells in which a pollutant was measured.  This is often less than the 
total number of downgradient wells. 
323


 The value shown in this column is the mean of well-specific means. 
324


 The denominator in each percentage in this column is the number of upgradient wells in which a pollutant was measured.  This is often less than the total 
number of upgradient wells. 
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Table 13-3 (page 1 of 4).  Pollutants exceeding health-based guidelines between 2008 and 2013 in wells 
likely to be affected by coal ash (see ‘restricted analysis’ description above). 


Plant / well Pollutants exceeding health-based guidelines (maximum concentration) 


Allen Fossil Plant   


Well P6 Arsenic (43 ug/L), Manganese (0.87 mg/L) 


Bull Run Fossil Plant   


Well 45 Boron (4.2 mg/L), Manganese (10 mg/L), Sulfate (910 mg/L) 


Well 45R 
Boron (18 mg/L), Manganese (7.8 mg/L), Molybdenum (180 ug/L),  
Sulfate (2,200 mg/L) 


Well G Boron (3.3 mg/L), Molybdenum (100 ug/L), Sulfate (520 mg/L) 


Well 47 Cobalt (31 ug/L), Molybdenum (50 ug/L), Sulfate (1,000 mg/L) 


Well 48 Cobalt (100 ug/L), Sulfate (1,800 mg/L) 


Well 49 Molybdenum (700 ug/L) 


Well 10-52 Arsenic (31 ug/L), Manganese (0.355 mg/L) 


Colbert Fossil Plant   


Well 19B Cobalt (7.2 ug/L) 


Well CA12A Lead (160 ug/L) 


Well CA17B 
Cobalt (19 ug/L), Manganese (1.7 mg/L), Molybdenum (72 ug/L),  
Sulfate (1,000 mg/L) 


Well CA20A Aluminum (40 mg/L), Arsenic (13 ug/L), Manganese (0.42 mg/L) 


Well CA21B 
Arsenic (19 ug/L), Boron (9.3 mg/L), Cobalt (13 ug/L), Lithium (200 ug/L), 
Molybdenum (180 ug/L) 


Well CA22B 
Aluminum (29 mg/L), Boron (7.3 mg/L), Cobalt (10 ug/L), Lithium (160 ug/L) 
Molybdenum (88 ug/L) 


Well CA27BR Antimony (24 ug/L) 


Well CA28B Manganese (0.68 mg/L) 


Well CA29AR Manganese (0.7 mg/L), Molybdenum (67 ug/L) 


Well CA29BR Arsenic (12 ug/L), Molybdenum (65 ug/L) 


Well CA30B 
Chromium (280 ug/L), Cobalt (11 ug/L), Manganese (1.7 mg/L),  
Molybdenum (47 ug/L), Nickel (220 ug/L), Sulfate (540 mg/L) 


Well CA31A Manganese (0.65 mg/L), Molybdenum (51 ug/L) 


Well CA9R Antimony (59 ug/L), Lithium (53 ug/L), Molybdenum (57 ug/L) 


Well MC1 Antimony (15 ug/L), Arsenic (76 ug/L), Boron (3.7 mg/L), Molybdenum (180 ug/L) 


Well MC4 Antimony (11 ug/L), Arsenic (65 ug/L), Boron (3.6 mg/L), Molybdenum (180 ug/L) 


Well MC5A 
Antimony (11 ug/L), Arsenic (72 ug/L), Boron (3.5 mg/L), Manganese (0.310 mg/L), 
Molybdenum (170 ug/L), Vanadium (120 ug/L) 


Well MC5C Lithium (84 ug/L), Molybdenum (54 ug/L) 


 







171 


 


Table 13-3 (page 2 of 4).  Pollutants exceeding health-based guidelines between 2008 and 2013 in wells 
likely to be affected by coal ash (see ‘restricted analysis’ description above). 


Plant / well Pollutants exceeding health-based guidelines (maximum concentration) 


Cumberland Fossil Plant   


Well 10-1 Cobalt (7.4 ug/L), Manganese (4.3 mg/L) 


Well 10-2 Cobalt (150 ug/L), Manganese (17 mg/L) 


Well 93-1 Arsenic (18.4 ug/L), Cobalt (10 ug/L), Manganese (32 mg/L) 


Well 93-2 
Arsenic (17 ug/L), Boron (38 mg/L), Cobalt (9.4 ug/L), Manganese (4.9 mg/L), 
Molybdenum (540 ug/L), Sulfate (2,100 mg/L) 


Well 93-2R 
Arsenic (35.1 ug/L), Boron (16 mg/L),  Cobalt (9 ug/L), Manganese (18 mg/L), 
Sulfate (1,400 mg/L) 


Well 93-3 Boron (6.5 mg/L), Manganese (1.6 mg/L) 


Well 93-4 
Arsenic (17.9 ug/L), Boron (8.1 mg/L),  Manganese (0.51 mg/L),  
Sulfate (1,100 mg/L) 


Gallatin Fossil Plant   


Well 17 Cobalt (7.8 ug/L), Manganese (1.5 mg/L) 


Well 19R 
Aluminum (125 mg/L), Arsenic (135 ug/L), Beryllium (24.5 ug/L),  
Boron (4.5 mg/L), Cadmium (6.8 ug/L), Cobalt (320 ug/L), Manganese (33 mg/L), 
Nickel (250 ug/L), Sulfate (6,300 mg/L) 


Well 20 Boron (5.8 mg/L), Cobalt (250 ug/L), Manganese (22 mg/L), Sulfate (2,050 mg/L) 


Well 21 
Cadmium (5.8 ug/L), Cobalt (330 ug/L), Manganese (18 mg/L), Mercury (3 ug/L), 
Nickel (110 ug/L), Strontium (10 mg/L), Sulfate (1,800 mg/L) 


Well 26 
Arsenic (22 ug/L), Boron (5.9 mg/L), Cobalt (15 ug/L), Manganese (9.4 mg/L), 
Sulfate (1,000 mg/L) 


Well 27 Arsenic (15 ug/L), Boron (5.4 mg/L), Manganese (0.6 mg/L), Sulfate (920 mg/L) 


John Sevier   


Well W28 Boron (3.1 mg/L), Cobalt (6.4 ug/L), Manganese (4 mg/L), Sulfate (890 mg/L) 


Well W29 Manganese (8.3 mg/L) 


Well W30 Boron (5.65 mg/L), Cobalt (5 ug/L), Manganese (3.8 mg/L), Sulfate (1,100 mg/L) 


Well W31 
Boron (18 mg/L), Cadmium (8.2 ug/L), Molybdenum (2,200 ug/L),  
Sulfate (1,800 mg/L) 
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Table 13-3 (page 3 of 4).  Pollutants exceeding health-based guidelines between 2008 and 2013 in wells 
likely to be affected by coal ash (see ‘restricted analysis’ description above). 


Plant / well Pollutants exceeding health-based guidelines (maximum concentration) 


Johnsonville Fossil Plant   


Well B6 Boron (6.5 mg/L) 


Well B8 Boron (10.5 mg/L), Cobalt (65 ug/L), Manganese (2.9 mg/L), Sulfate (1,400 mg/L) 


Well B6R Boron (7.2 mg/L), Manganese (1.5 mg/L) 


Well AP1 Boron (6.3 mg/L), Cobalt (21 ug/L), Manganese (3.5 mg/L) 


Well AP2 Cobalt (58 ug/L), Manganese (13 mg/L), Sulfate (820 mg/L) 


Well AP3 
Boron (5.3 mg/L), Cadmium (5.8 ug/L), Cobalt (55 ug/L), Manganese (20 mg/L), 
Nickel (120 ug/L), Sulfate (780 mg/L) 


Kingston Fossil Plant   


Well 4B Manganese (1.8 mg/L) 


Well 22 Manganese (2.3 mg/L) 


Well 6A Manganese (220 mg/L), Sulfate (3,500 mg/L) 


Well 6AR Cobalt (111 ug/L), Manganese (35.8 mg/L) 


Well AD-2 Cobalt (11.2 ug/L), Manganese (1.7 mg/L) 


Well AD-3 Cobalt (8.3 ug/L), Manganese (13.8 mg/L), Sulfate (552 mg/L) 


Well G5A Selenium (379 ug/L) 


Well G5B Selenium (412 ug/L) 


Paradise Fossil Plant   


Well 10-1 Boron (10.5 mg/L), Cobalt (8.1 ug/L), Manganese (2.7 mg/L), Sulfate (1,900 mg/L)  


Well 10-2 Boron (24 mg/L), Cobalt (5.9 ug/L), Manganese (2.6 mg/L), Sulfate (1,800 mg/L) 


Well 10-3 Cobalt (27 ug/L), Manganese (3.8 mg/L), Sulfate (1,900 mg/L) 


Well 10-6 Boron (3.2 mg/L), Cobalt (130 ug/L), Manganese (28 mg/L), Sulfate (590 mg/L) 


Well 10-8 Arsenic (18 ug/L) 


Well 10-9 Boron (15 mg/L), Cobalt (370 ug/L), Manganese (61 mg/L), Nickel (200 ug/L) 
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Table 13-3 (page 4 of 4).  Pollutants exceeding health-based guidelines between 2008 and 2013 in wells 
likely to be affected by coal ash (see ‘restricted analysis’ description above). 


Plant / well Pollutants exceeding health-based guidelines (maximum concentration) 


Shawnee Fossil Plant   


Well D33A Manganese (0.95 mg/L) 


Well D74A Boron (10 mg/L), Manganese (1.2 mg/L), Molybdenum (720 ug/L) 


Well D30A Boron (12 mg/L), Cobalt (16 ug/L), Manganese (10 mg/L) 


Well D75B Boron (6.7 mg/L), Cobalt (5.8 ug/L), Manganese (6.7 mg/L) 


Well D11B Manganese (5.9 mg/L) 


Well D74B Boron (11 mg/L), Manganese (1.8 mg/L) 


Well D30B Boron (6.6 mg/L), Manganese (5.3 mg/L) 


Well D75A 
Aluminum (100 mg/L), Arsenic (22 ug/L), Beryllium (5.8 ug/L), Boron (8.2 mg/L), 
Chromium (150 ug/L), Cobalt (74 ug/L), Lead (120 ug/L), Manganese (69 mg/L), 
Nickel (120 ug/L), Sulfate (1,200 mg/L), Vanadium (200 ug/L) 


Widows Creek 
 Fossil Plant 


  


Well 31 Cobalt (38 ug/L) 


Well 10-48 Manganese (1.4 mg/L), Sulfate (550 mg/L) 


Well 10-49 Manganese (32 mg/L) 


Well 10-50 Manganese (1.5 mg/L), Sulfate (740 mg/L) 


Well 10-51 Manganese (1.2 mg/L) 


Well 10-52 Boron (13 mg/L), Manganese (1.6 mg/L), Sulfate (1,100 mg/L) 
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Table 13-4 (page 1 of 3).  Groundwater wells in which average concentrations of selected pollutants exceeded health-based guidelines.325  Each 


cell identifies a well, and, in parentheses, the mean of data on file for that well during the 2008-2013 period.  


 
 


Arsenic (ug/L) 
 


Boron (mg/L) Cobalt (ug/L) 
Manganese 


(mg/L) 
Molybdenum 


(ug/L) 
Sulfate (mg/L) 


Guideline 10 3 4.7 0.3 40 500 


Allen P6 (28.4)      


Bull Run 10-52 (27.5) 
F45 (3.6) 


F45R (15.3) 
47 (10.3) 
48 (49.1) 


F45 (9.7) 
F45R (6.7) 


49 (605) 
F45R (76) 


47 (778) 
48 (1641) 
F45 (745) 


F45R (1786) 


Colbert 
MC1 (68.8) 
MC4 (48.7) 


MC5A (47.8) 


CA21B (4.4) 
MC1 (3.3) 
MC4 (3.3) 


CA17B (10.0) 


CA17B (1.1) 
CA28B (0.6) 


CA29AR (0.4) 
CA30B (1.2) 


CA21B (71) 
CA29AR (51) 
CA29BR (58) 
MC1 (159) 
MC4 (160) 


MC5A (142) 
MC5C (45) 


 


Cumberland 93-2 (11.6) 


93-2 (34.9) 
93-2R (14.0) 


93-3 (6.0) 
93-4 (5.6) 


10-1 (6.9) 
10-2 (140) 
93-1 (5.1) 
93-2 (6.9) 


10-1 (4.2) 
10-2 (16.5) 
93-1 (9.3) 
93-2 (3.8) 


93-2R (13.5) 
93-3 (1.2) 


93-2 (469) 
93-2R (1313) 


93-4 (776) 
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 This analysis was limited to the pollutants shown (other pollutants, not shown, also exceeded health-based guidelines), was limited to wells in which half or 
more of available sample results exceeded health-based guidelines, and was limited to wells likely to be affected by coal ash (see ‘restricted analysis’ 
description in the text of the report). 
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Table 13-4 (page 2 of 3).  Groundwater wells in which 2008-2013 average concentrations of selected pollutants exceeded health-based 


guidelines.326  


Plant 
 


Arsenic (ug/L) 
 


Boron (mg/L) Cobalt (ug/L) 
Manganese 


(mg/L) 
Molybdenum 


(ug/L) 
Sulfate (mg/L) 


Guideline 10 3 4.7 0.3 40 500 


Gallatin  


19R (3.5) 
20 (5.5) 
26 (5.7) 
27 (5.0) 


19R (186) 
20 (197) 
21 (161) 
26 (14.7) 


19R (17.4) 
20 (20.2) 
21 (11.0) 
26 (9.1) 
27 (0.4) 


 


19R (4088) 
20 (1597) 
21 (936) 
26 (943) 
27 (893) 


John Sevier  
W30 (5.0) 


W31 (13.3) 
 


W28 (2.9) 
W29 (4.1) 
W30 (2.6) 


W31 (2200) 
W28 (835) 


W30 (1025) 
W31 (1337) 


Johnsonville  


10-AP1 (6.3) 
10-AP3 (5.3) 


B6 (3.5) 
B6R (7.2) 
B8 (9.9) 


10-AP1 (16.0) 
10-AP2 (46.0) 
10-AP3 (51.0) 


B8 (52.3) 


10-AP1 (3.5) 
10-AP2 (13.0) 
10-AP3 (20.0) 


B6R (1.5) 
B8 (2.7) 


B8R (1.1) 


 


10-AP2 (820) 
10-AP3 (780) 


B8 (1028) 
 


Kingston   
6AR (95.9) 
AD2 (7.2) 


22 (2.1) 
6A (176) 


6AR (30.9) 
AD2 (1.0) 
AD3 (7.3) 


 6A (2967) 
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 This analysis was limited to the pollutants shown (other pollutants, not shown, also exceeded health-based guidelines), was limited to wells in which half or 
more of available sample results exceeded health-based guidelines, and was limited to wells likely to be affected by coal ash (see ‘restricted analysis’ 
description in the text of the report). 
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Table 13-4 (page 3 of 3).  Groundwater wells in which 2008-2013 average concentrations of selected pollutants exceeded health-based 


guidelines.327  


Plant 
 


Arsenic (ug/L) 
 


Boron (mg/L) Cobalt (ug/L) 
Manganese 


(mg/L) 
Molybdenum 


(ug/L) 
Sulfate (mg/L) 


Guideline 10 3 4.7 0.3 40 500 


Paradise 10-8 (18.0) 


10-1 (10.5) 
10-2 (24.0) 
10-6 (3.2) 


10-9 (15.0) 


10-1 (8.1) 
10-2 (5.9) 


10-3 (27.0) 
10-6 (130) 
10-9 (370) 


10-1 (2.7) 
10-2 (2.6) 
10-3 (3.8) 
10-4 (1.4) 


10-6 (28.0) 
10-9 (61.0) 


 


10-1 (1900) 
10-2 (1800) 
10-3 (1400) 
10-6 (590) 


Shawnee  


D30A (5.0) 
D30B (4.3) 
D74A (7.6) 
D74B (9.0) 
D75A (7.4) 
D75B (5.9) 


D76A (19.8) 


D30A (11.1) 
D76A (35.2) 


D11B (5.3) 
D30A (7.9) 
D30B (4.6) 
D33A (0.9) 
D74B (1.5) 


D75A (66.4) 
D75B (5.5) 


D76A (5.5) 


D74A (559) 
D75A (1061) 
D76A (1230) 


Widows Creek  10-52 (13.0) 31 (20.4) 


10-48 (1.4) 
10-49 (32.0) 
10-50 (1.5) 
10-51 (1.2) 
10-52 (1.6) 


 
10-48 (550) 
10-50 (740) 


10-52 (1100) 
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 This analysis was limited to the pollutants shown (other pollutants, not shown, also exceeded health-based guidelines), was limited to wells in which half or 
more of available sample results exceeded health-based guidelines, and was limited to wells likely to be affected by coal ash (see ‘restricted analysis’ 
description in the text of the report). 
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Relationship Between the Resource Conservation and Recovery Act’s Coal
Combustion Residuals Rule and the Clean Water Act's National Pollutant Discharge
Elimination System Permit Requirements


The Coal Combustion Residuals (CCR) rule, promulgated under the Resource Conservation and Recovery Act (RCRA), and the Clean
Water Act (CWA) each address environmental impacts of the various units at coal fired power plants. As a general matter, the Clean
Water Act addresses instances in which there are discharges to the jurisdictional waters of the United States (“jurisdictional waters”),
while the CCR rule deals with the disposal units themselves (where they are located, specific design and operating criteria, structural
stability requirements, groundwater monitoring and corrective action, closure of the units, etc.) and with their impacts or potential
impacts to groundwater. The CCR rule establishes minimum national criteria which must be met by all disposal units; the rule
additionally recognizes that different factors on a site specific basis are important for determining the best method of environmental
protection at individual disposal unit sites and thus provides technical criteria to enable flexibility where appropriate to achieve the
requirements of the rule. For example, in some cases, dewatering and leaving CCRs in place with safeguards and monitoring may
achieve the necessary environmental protections and in fact offer a significantly lower environmental footprint and cost than removal
and disposal off site.


On this page:


Questions Regarding the Relationship Between the CCR Rule and CWA NPDES Permit Requirements
Releases and the Requirement to Respond
Use of Groundwater Data Obtained Before the CCR Rule
Closure Requirements


Questions Regarding the Relationship Between the CCR Rule and CWA NPDES
Permit Requirements


How do the CCR rule and the CWA permit requirements generally work together with respect to landfills and
surface impoundments that contain CCRs?


The CCR rule is designed specifically to address releases to groundwater as well as non-groundwater releases from CCR waste
disposal units. Implementation of actions to comply with the CCR rule, such as dewatering of a CCR unit, must be done in compliance
with other applicable laws, including the Clean Water Act. Independent of the CCR rule, the CWA prohibits any point source discharge
of a pollutant to a water of the United States unless it is authorized by a National Pollutant Discharge Elimination System (NPDES)
permit under CWA section 402.


What role does dewatering of CCR units play in compliance with the CCR rule? Is a facility that seeks to


United States Environmental Protection Agency
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Relationship Between the Resource Conservation and Recovery Act’s Co... https://www.epa.gov/coalash/relationship-between-resource-conservatio...


1 of 5 1/9/2017 10:33 AM







dewater a CCR surface impoundment required to obtain a CWA NPDES permit? How does this work and can
EPA help to ensure that NDPES permits are granted in a timely manner to allow dewatering and closure to
proceed?


Dewatering of CCR units is an important step in the process of closure of CCR units in order to comply with the CCR rule, and may
require discharge to a jurisdictional waters. If the facility will need to discharge any of the water from the surface impoundment into a
jurisdictional water, then, as required by the Clean Water Act, that facility will need an NPDES permit (or potentially a modification to
an existing permit) for that discharge.


The dewatering of a surface impoundment is a necessary first step in ensuring that the eventual closure of the unit will meet the
statutory standard under RCRA of “no reasonable probability of adverse effects on human health or the environment.” Over the
long-term the closure of the CCR unit will substantially reduce the significant health and environmental risks associated with these
units--e.g., from the potential catastrophic release, and/or contamination from leaching into groundwater, as well as into any
hydrologically connected jurisdictional waters. In the short term the point source discharge will be subject to NPDES permit
requirements under CWA section 402 which “restores and maintains the chemical, physical, and biological integrity of the Nation’s
waters.”


EPA encourages the water and waste programs in the states to work together in this area to ensure that closure of the CCR unit can
proceed in a timely fashion while at the same time ensuring that NPDES permit conditions are in place to protect the receiving
jurisdictional waters.


Can the ground water, corrective action, closure and post closure requirements under RCRA’s CCR rule be
implemented in a manner consistent with protection of surface water under the CWA? Can the closure in place
option in the CCR rule be conducted in a manner consistent with protection of surface water under the CWA?


Yes, the comprehensive requirements of the CCR rule were designed specifically to address all releases to groundwater as well as
non-groundwater releases, from CCR disposal units and the impacts of those releases on public health and the environment.


The CCR rule specifically provides a closure in place option, and anticipates that owner/operators would be able to utilize this option
in appropriate circumstances. Provided the requirements of the CCR rule as well as the CWA are met, the CCR rule’s closure in place
option can be implemented consistent with protection of groundwater and surface water resources. See the closure requirements
question below for more detail.


Does the issuance of an NPDES permit covering discharges from a CCR unit exempt the owner/operator from
any requirements under the CCR rule?


No, discharges covered by an NPDES permit are not a “solid waste” pursuant to RCRA section 1004(27). The RCRA exclusion only
applies to “industrial discharges that are point sources subject to permits,” i.e., to the discharges to jurisdictional waters, and not to any
activity, including groundwater releases or contaminant migration, that occurs prior to that point. See title 40 of the Code of Federal
Regulations (CFR) § 261.4(a)(2)("This exclusion applies only to the actual point source discharge. It does not exclude industrial
wastewaters while they are being collected, stored or treated before discharge"). For purposes of the RCRA exclusion, EPA considers
the "actual point source discharge" to be the point at which a discharge reaches the jurisdictional waters, and not in the groundwater or
otherwise prior to the jurisdictional water. Thus, the issuance of an NPDES permit for discharges from a facility’s CCR surface
impoundment would not exempt the owner/operator from any requirements under the CCR rule applicable to the disposal unit, such as
the requirements to ensure the structural stability of the unit, to clean up all releases to the aquifer, and to meet all closure standards. 


Top of Page


Releases and the Requirement to Respond


What is the scope of the requirement to respond to “releases”?


(a) Does the phrase “or immediately upon detection of a release from a CCR unit” in 40 CFR § 257.96(a) apply to both groundwater
and non-groundwater releases?


No. Section § 257.96(a) establishes two different standards for triggering corrective action, one for groundwater releases and one for
non-groundwater releases. The requirement that a facility commence corrective action “immediately upon detection of a release from a
CCR unit” applies only to non-groundwater releases. By contrast EPA interprets the regulation to require corrective action for
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groundwater releases only upon a determination that contaminants are present in amounts exceeding the groundwater protection
standards in § 257.95(h).


Note, however that the regulations include other provisions that address releases from a CCR unit. For example, the inspection
requirements for surface impoundments and landfills at §§ 257.83 and 257.84 state that if a deficiency or release is identified during an
inspection, the owner or operator must remedy the deficiency or release as soon as feasible and prepare documentation detailing the
corrective measures taken. In addition, in the requirements for control of fugitive dust at § 257.80 it states that in the annual report the
owner/operator must describe any corrective measures taken in response to citizen complaints.


(b) Is a facility required to initiate corrective action to clean up groundwater contamination, even though the concentration does not
exceed the groundwater protection standard?


No, under the CCR rule, a facility is not required to initiate corrective action to clean up groundwater contamination if the
contamination is at levels below the groundwater protection standard established in the CCR rule. As noted, EPA interprets the
regulation to require corrective action for groundwater releases only upon a determination that contaminants are present in amounts
exceeding the groundwater protection standards in § 257.95(h) (that is, a statistically significant increase over background or the
maximum contaminant level or MCL).


(c) In settlement of a portion of the lawsuit challenging the CCR rule, EPA agreed to a remand on the issue of defining which
non-groundwater releases are subject to the full corrective action process. Please provide guidance on what facilities should do in the
interim.


EPA has committed as part of a settlement agreement to revisit the question of whether the procedures to be used in cleaning up
groundwater releases should apply to all non-groundwater releases. EPA agreed that, in principle, for some non-groundwater releases,
it may not make sense to require facilities to follow the full corrective action procedures in §§ 257.96-257.98 in cleaning up or
remedying the releases, and agreed to conduct a rulemaking on that narrow issue. However, the requirement to clean up those releases
remains unaffected.


It is true, however, that as currently written, the regulations do require compliance with the full corrective action process, whether
pursuant to the obligation in section § 257.90(d) or § 257.96. Nevertheless, given the settlement, EPA would recommend that
compliance determinations focus primarily on the rapid remediation of detected non-groundwater releases, consistent with §§
257.90(d), 257.73(d)(2) and 257.83(b)(5) rather than adherence to the specific corrective action procedures in §§ 257.96-257.98.
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Use of Groundwater Data Obtained Prior to the CCR Rule


Can groundwater data that were not developed/obtained under the CCR rule (e.g., data that existed prior to
publication of the rule) trigger the groundwater release assessment and corrective action requirements under
the CCR rule (i.e., 40 CFR 257.90(d), 257.96-.98)?


If the pre-existing data and accompanying data analysis are as scientifically valid and consistent with the data and analysis required
and developed under the CCR rule and they provide equivalent confidence that the standard in § 257.96 (a) has been met, such data
would trigger the corrective action requirements in §§ 257.96-.98. Whether any pre-existing data are sufficiently credible to trigger the
§ 257.96 corrective action process will necessarily be determined on a case-by-case basis.


However, as a general matter, if a facility has any data that indicates groundwater contamination may be occurring, the facility should
be taking appropriate steps without hesitation to address the issue or potential issues shown by the data or sampling results. Such steps
could include additional well installation, sampling or analysis--for example if the data shows contamination but the facility has not
established an appropriate background level--or it could include actions to locate and address the potential source of the contamination.


Because the CCR rule was designed to be self-implementing, it contains detailed, prescriptive requirements for establishing a
groundwater monitoring system and for sampling and analyzing groundwater. For example, the data collection protocol includes
numerous criteria that specify monitoring locations, frequency, and chemical parameters. See §§ 257.91, 257.93-257.95. The data
collected are analyzed using specific statistical protocols that provide for comparison with background and Maximum Contaminant
Levels. These statistical analyses are conducted for each constituent in each monitoring well, using methodologies that meet specific
performance standards. See § 257.93(f), (g). Data that have been developed following such protocols would be considered to be
credible, scientifically valid, and suitable for determining whether or not a release has occurred requiring further action under the CCR
rule. It is EPA’s expectation that facilities will follow this exacting process and use it to determine whether and when corrective action
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is warranted.


As the regulation is currently structured, the requirement to comply with the corrective action procedures in § 257.96 is predicated on
the detection of “any constituent…at a statistically significant level exceeding the groundwater protection standard” (The groundwater
protection standard is defined in § 257.95(h) and is either the drinking water maximum contaminant level or the background level of
the contaminant). To the extent a facility has scientifically valid/credible data demonstrating that the standard in § 257.96(a) has been
met (detection of “any constituent…at a statistically significant level” above a groundwater protection standard) the rule requires them
to take action to begin assessing the situation and developing a remedy.
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Closure Requirements


What are the options and the performance standards for closure of units under the CCR rule?


Under the CCR rule, closure must be initiated upon the final receipt of waste (for example, where the unit has reached the end of its
useful life or the owner/operator has determined that the unit is no longer needed) or in response to a determination that the unit must
close “for cause” (i.e., that is the unit does not meet location standards, the unit does not meet structural stability requirements, or the
unit is an unlined surface impoundment that is contaminating groundwater). Moreover, all units must prepare closure and post closure
care plans by October 17, 2016, and post them to the facility’s CCR web site by November 16, 2016.


The CCR rule establishes two options for closure: clean closure or closure with waste in place. The regulations also establish
performance standards for each option that must be met.The two standards are described below:


(a) Section 257.102(c) sets out the “clean closure” requirements and states that: an owner or operator may elect to close a CCR unit by
removing and decontaminating all areas affected by releases from the CCR unit. CCR removal and decontamination of the CCR unit
are complete when constituent concentrations throughout the CCR unit and any areas affected by releases from the CCR unit have been
removed and groundwater monitoring concentrations do not exceed the groundwater protection standard established pursuant to §
257.95 (h) for constituents listed in appendix IV to this part.


If a facility “clean closes” a unit, that unit is not subject to post-closure care (that is continued GW monitoring or corrective action) as
the site essentially has been “cleaned up.”


(b) Section 257.102(d) sets out the requirements/performance standards for closure with waste in place.


i. Paragraph (d)(1) - Must ensure that the CCR unit is closed in a manner that at a minimum will “control, minimize, or eliminate to the
maximum extent feasible, post-closure infiltration of liquids into the waste and releases of CCR, leachate, or contaminated run-off to
the ground or surface waters or to the atmosphere; preclude the probability of future impoundment of water, sediment, or slurry;
include measures that provide for slope stability; minimize the need for future maintenance; and be completed in the shortest amount
of time consistent with recognized and generally accepted good engineering practices” (emphasis added).


ii. Paragraph (d)(2) - Drainage and stabilization of CCR surface impoundments – before installing a final cover system, free liquids
must be eliminated by removing liquid wastes or solidifying the remaining waste and waste residues and remaining wastes must be
stabilized sufficient to support the final cover system.


iii. Paragraph (d)(3) - Sets out requirements for the final cover system.


In order to close a unit with waste in place, the facility must meet all of the performance standards in § 257.102(d). If the facility is
unable to meet the performance standards for closure with waste in place for a particular unit, it must clean close the unit. Whether any
particular unit or facility can meet the performance standards for closure with waste in place is a site-specific determination that will
depend on a number of factual and engineering considerations, such as the hydrogeology of the site, the engineering of the unit, and the
kinds of engineering measures available. For example, if a small corner of a unit is submerged in the underlying aquifer, a facility
might be able to meet the performance standard for closure with waste in place for the majority of the unit, by “clean closing” the
submerged portion of the unit, and installing the necessary engineering measures to ensure that the rest of the unit meets the
performance standards in § 257.102(d).


Overall, dewatering and leaving CCRs in place may offer important environmental safeguards and monitoring. Closure with waste in
place may help avoid sizable transportation related impacts by eliminating the significant truck traffic that would accompany off site
movement of CCRs. In addition, this option may also allow owners and operators to clean close some units while consolidating all the
CCRs in a single on-site unit. On-site CCR consolidation can provide for greater land use options and flexibility. Closure with waste in
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place may allow owners and operators to focus their long term monitoring, care and cleanup obligations on a single unit rather than
many units.


Top of Page


Contact Us to ask a question, provide feedback, or report a problem.
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From: Davis, Molly
To: Shell, Karrie-Jo; Staples, Bridget
Subject: FW: Bull Run Supplemental EA/NPDES issue
Date: Thursday, June 29, 2017 10:44:00 AM
Attachments: 2017_06_15_SELC et al Comments on Bull Run SEA.PDF

2017-6-15--TDEC_Comments_BRF_CCR_Closure_Draft_EA.pdf
TVA Bull Run Fossil Plant Ash Impoundment Closure Project SEA.(CAM)(NK)docx.docx

Here is an issue Chris brought to my attention this morning.  TVA is closing the flyash ponds and didn’t notify NEPA that they changed the prefer alternative.   Also, you may already
know this, but Chris informed me that Dan Holliman is on detail for several months in RCRA Enforcement Branch and to include Ntale on future invites/discussions
 

From: Militscher, Chris 
Sent: Thursday, June 29, 2017 9:53 AM
To: Davis, Molly <Davis.Molly@epa.gov>
Cc: Mancusi-Ungaro, Philip <Mancusi-Ungaro.Philip@epa.gov>; Hicks, Matt <Hicks.Matthew@epa.gov>; Gissentanna, Larry <Gissentanna.Larry@epa.gov>; Kajumba, Ntale
<Kajumba.Ntale@epa.gov>; Farmer, Alan <Farmer.Alan@epa.gov>
Subject: Bull Run Supplemental EA/NPDES issue
 
Molly: Thanks for discussing with me this morning.  The SELC and TDEC letters are the attached PDF’s. Our draft response is also attached. The link to the TVA’s Supplemental EA is
below:
 
 
https://www.tva.gov/file_source/TVA/Site%20Content/Environment/Environmental%20Stewardship/Environmental%20Reviews/Bull%20Run%20Ash%20Impoundment%20Closure/2017-
0605_TVA%20BRF%20Supplemental%20EA%20DRAFT.pdf
 
 
If you have any comments on TDEC’s NPDES comments, we would appreciate the information.  Thanks again.

mailto:Davis.Molly@epa.gov
mailto:Shell.Karrie-Jo@epa.gov
mailto:Staples.Bridget@epa.gov
https://www.tva.gov/file_source/TVA/Site%20Content/Environment/Environmental%20Stewardship/Environmental%20Reviews/Bull%20Run%20Ash%20Impoundment%20Closure/2017-0605_TVA%20BRF%20Supplemental%20EA%20DRAFT.pdf
https://www.tva.gov/file_source/TVA/Site%20Content/Environment/Environmental%20Stewardship/Environmental%20Reviews/Bull%20Run%20Ash%20Impoundment%20Closure/2017-0605_TVA%20BRF%20Supplemental%20EA%20DRAFT.pdf
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SO U T H E R N  EN V I R O N M E N TA L LAW CE N T E R 
 


Telephone  615-921-9470 2 VICTORY AVENUE SOUTH, SUITE 500 
NASHVILLE, TN 37213 


 


Facsimile   615-921-8011 


 


June 15, 2017 
 
 


Ms. Ashley R. Farless, PE, AICP 
NEPA Compliance 
Tennessee Valley Authority 
1101 Market Street 
Chattanooga, TN 37402 
 
Via email to arfarless@tva.gov  


Re: Bull Run Fossil Plant Ash Impoundment Closure Project Supplemental 
Environmental Assessment  


Dear Ms. Farless: 


The Southern Environmental Law Center (“SELC”), the Tennessee Chapter of the Sierra 
Club, and the Southern Alliance for Clean Energy (“Conservation Groups”) are writing to object 
to TVA’s revised  proposal to close the leaking, unlined Fly Ash Pond in place, and to dump 
additional coal ash into Fly Ash Pond before closing it (the “Project”).  The Project described in 
the supplemental environmental assessment (“SEA”) is inconsistent with the purpose and need 
identified by TVA: to comply with state law and the federal Coal Ash Rule.  Rather than 
explaining how TVA will comply with these laws, the SEA describes TVA’s plans to operate the 
northern portion of the Fly Ash Pond as an open dump in violation of federal law.  The SEA also 
disregards the Tennessee Department of Environment and Conservation’s (“TDEC’s”) repeated 
instruction that TVA must obtain authorization before moving coal ash for disposal anywhere 
except an approved solid waste landfill.  


As EPA Region 4 explained regarding TVA’s blanket decision to cap its coal ash ponds in place: 


If the TVA is unable to meet the requirements of the CCR Rule or 
any requirements of the States for the preferred alternative, the 
EPA recommends that the TVA consider re-opening the NEPA 
process and potentially re-evaluating its preferred and selected 
alternatives for any of the specific impoundments that may be in 
question.1 


                                                 
1 Letter from G. Alan Farmer, Director, Resource Conservation and Recovery Division, EPA Region 4, to Amy 
Henry, TVA, re: Letter of Clarification on Ash Impoundment Closures (October 18, 2016). 
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TVA previously determined it would leave coal ash permanently submerged in 
groundwater in the Fly Ash Pond.2  Because this violates the federal Coal Ash Rule, TVA, 
rightly, has re-opened the NEPA process.  Unfortunately, the SEA does not include any 
alternatives that would allow it to comply with federal and state law.  Because it would violate 
state and federal law, the Project itself does not satisfy TVA’s stated purpose and need.  The 
SEA therefore is fundamentally deficient.  TVA should withdraw the SEA and comply with the 
requirements of NEPA and all applicable federal and state laws.    


I. Factual Background 


Conservation Groups have provided several sets of comments on TVA’s Environmental 
Impact Statement for Ash Impoundment Closure (“Ash Closure EIS”).3 Conservation Groups 
have also alerted TDEC to TVA’s non-compliance with the federal Coal Ash Rule at Bull Run 
and throughout its Tennessee fleet.4 In addition, the Southern Environmental Law Center 
provided comments to TDEC regarding TVA’s previous claim that it would “beneficially reuse” 
coal ash from the Bottom Ash Disposal Area in the closure of the Fly Ash Pond at Bull Run.5 
Each of these comment letters, including all of the issues raised and all of the attachments, are 
incorporated by reference into this letter.   


From our previous comments, we distill the following relevant facts. 


The Bull Run Fossil Plant is located at the convergence of the Clinch River and Bull Run 
Creek.  As the map below illustrates, portions of all of the coal ash impoundments addressed in 
the Final Plan, including the Fly Ash Pond, Sluice Channel, Stilling Pond, Gypsum Disposal 
Area and Bottom Ash Disposal Area, are located within the normal pool elevation of the 
inundated Clinch River and Bull Run Creek.  


  


                                                 
2 TVA, Record of Decision, Final Environmental Impact Statement for Ash Impoundment Closure (July 29, 2016). 
3 SELC et al., Comments on Draft Ash Impoundment Closure Environmental Impact Statement (Mar. 9, 2016); 
Letter from SELC, et al., to Ashley Farless, TVA, re: TVA’s Obligation to Prepare a Supplemental Environmental 
Impact Statement for Draft Ash Impoundment Closure Environmental Impact Statement, Part I-Programmatic 
NEPA Review, and Part II, Site-Specific NEPA Review (“DEIS”) (Originally published December 2015); TVA’s 
Continuing Refusal to Disclose and Properly Analyze Key Environmental Impacts in the DEIS (May 23, 2016) ; 
SELC, et al., Comments on Final Ash Impoundment Closure Environmental Impact Statement (June 8, 2016). 
4 Letter to Commissioner Robert J. Martineau, Jr., Tennessee Department of Environment and Conservation, from 
Amanda Garcia, Southern Environmental Law Center, et al., Re: TVA’s Noncompliance with the Federal Coal Ash 
Rule and State Law Governing Closure of Coal Ash Ponds; TDEC Oversight of TVA’s Implementation of Federal 
Coal Ash Rule Pursuant to the Commissioner’s Order, OGC15-0177 (December 21, 2016) [hereinafter “TVA 
Federal Noncompliance Letter”).   
5 Letter to Chuck Head, TDEC, from Amanda Garcia, SELC, re: Bull Run Fossil Plant: Commissioner’s Order; 
Final Ash Pond Closure Plan; Beneficial Use Determination (July 22, 2016), and accompanying attachments 
[hereinafter SELC Letter to TDEC re: Bull Run Fossil Plant].  
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About the map: This map combines elevation and hydrography data from the early 1950s with recent aerial imagery
(USDA-NAIP, 2014) in order to illustrate stream banks and elevations before construction of the Melton Hill Reservoir (1963)
and the Bull Run Power Station ash ponds (1966), and current locations and extents of coals ash units and river banks.
1 = Illustrates an elevation contour line of 794 feet MSL (as shown on a 1962 TVA map of engineers plans for the ash pond
plans). Normal pool of Melton Hill Reservoir fluctuates between 793 and 795 feet MSL.  In some areas of the source map,
the contour interval changes from 2 feet to 10 feet, where contours are tighter.  In these areas the contour line drawn for
this map follows the space between the 790 and 800 ft. MSL contour lines.
2 = "Original" refers to topographic and hydrographic conditions on the 7.5 min. series USGS topographic maps: Clinton,
TN (1952) and Lovell, TN (1953).
3 = Illustrates the areas of the coal ash ponds that are built on elevation below the normal pool level of the reservoir.
These areas also serve to further illustrate the significance of the 794 foot contour line(1) as delineating the inundation
zone, or area flooded when the reservoir was created.
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The drinking water intake for the West Knox Utility District, also shown on the map, is 
approximately 1800 feet, or just over one quarter mile, downstream from the Fly Ash Pond.6   


In its final Ash Closure EIS, TVA admitted that ash in the Fly Ash Pond is buried in an 
average of 18 feet of groundwater.7  This is consistent with the analysis we previously submitted 
to TVA and shared with TDEC, in which we determined that approximately 10 to 25 feet of ash 
in the disposal areas is in contact with groundwater that flows into the Clinch River and Bull Run 
Creek.8 


The groundwater downgradient of all of the coal ash disposal areas at Bull Run, including 
the Fly Ash Pond, is contaminated with coal ash indicator pollutants.9  Arsenic concentrations in 
a well downgradient from the Fly Ash Pond regularly exceed groundwater protection 
standards.10 Groundwater mounding in the Fly Ash Pond has caused the groundwater to flow 
toward both Bull Run Creek and the Clinch River.11 


In sum, coal ash is submerged in and contaminating groundwater in the Fly Ash Pond, 
and the contaminated groundwater is flowing into the nearby surface waters.  


II.  The Project does not satisfy the purpose and need identified in the SEA. 


In the SEA, TVA explains the purpose of the Project as “to support the implementation of 
TVA’s stated goal of eliminating all wet CCR storage at its coal plants by closing the Fly Ash 
Impoundment at BRF, and to assist TVA in complying with state requirements and the U.S. 
Environmental Protection Agency’s (EPA) CCR Rule.”12 For the reasons set forth below, among 
others, the Project would not accomplish this purpose. 


A. The federal Coal Ash Rule does not allow TVA to leave coal ash permanently 
submerged in groundwater. 


As we have explained in previous letters, the federal Coal Ash Rule does not allow TVA 
to leave coal ash permanently submerged in groundwater, indefinitely polluting the groundwater 


                                                 
6 Quarles Report re: Beneficial Use, Ref. 13 and 14 (TVA, Final Ash Impoundment Closure EIS Part I-
Programmatic NEPA Review and Part II-Site-Specific NEPA Review, Part II (Bull Run) 24 (June 2016) [hereinafter 
FEIS Part I and FEIS Part II]). 
7 FEIS Part I, Chapter A.2 Response to Comments at 27. 
8 Global Environmental LLC, Supplemental Technical Comments (May 13, 2016) [hereinafter Quarles Report re: 
Bull Run], Paragraphs 11-18.  , Paragraphs 11-18 and Ref. 1, 3, 4, 6, 8, 10, 11. 
9 SELC et al., Comments on Draft Ash Impoundment Closure Environmental Impact Statement (Mar. 9, 2016); 
Letter from SELC, et al., to Ashley Farless, TVA, re: TVA’s Obligation to Prepare a Supplemental Environmental 
Impact Statement for Draft Ash Impoundment Closure Environmental Impact Statement, Part I-Programmatic 
NEPA Review, and Part II, Site-Specific NEPA Review (“DEIS”) (Originally published December 2015); TVA’s 
Continuing Refusal to Disclose and Properly Analyze Key Environmental Impacts in the DEIS (May 23, 2016). 
10 Quarles Report re: Bull Run, Paragraphs 26-27 and Ref. 6. 
11 Id. 
12 SEA 3. 
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and adjacent surface water. 13  Among other requirements, the performance standards governing 
closure in place require a utility to demonstrate that closure will: 


(i)  Control, minimize or eliminate, to the maximum extent feasible, post-closure infiltration 
of liquids into the waste and releases of CCR, leachate, or contaminated run-off to the 
ground or surface waters or to the atmosphere; 


(ii)  Preclude the probability of future impoundment of water, sediment, or slurry; and, in 
order to achieve structural stability, 


(iii)Free liquids must be eliminated by removing liquid wastes or solidifying the remaining 
wastes and waste residues.14 


 
Where coal ash is submerged in groundwater, these standards cannot be satisfied.  First, 


leaving coal ash in groundwater where it will be continually subject to lateral inflow and 
recharge does not “minimize” infiltration of liquids into the waste or releases into groundwater 
and, in many cases, surface water. Second, a closed pond containing ash submerged in 
groundwater will continue to impound water, however imperfectly, given ongoing leaks and 
groundwater seeps.15  Finally, free liquids cannot be eliminated prior to installing a cap because 
groundwater will continue to flow through the coal ash. 


Guidance posted by EPA on its website confirms our common-sense understanding of the 
plain language of the federal Coal Ash Rule.16 Where coal ash is submerged in groundwater, a 
utility is required to “clean close,” or excavate the coal ash.17 


As summarized in Section I above, coal ash in the Fly Ash Pond is submerged in 
groundwater.  Because the Project would result in the closure of the northern portion of the Fly 
Ash Pond in place, it would leave coal ash permanently submerged in and contaminating 
groundwater. This would constitute open dumping in violation of the federal Coal Ash Rule. 


 


                                                 
13 See, e.g., TVA Federal Noncompliance Letter, 12-14. 
14  40 C.F.R.§ 257.102(d)(1)-(2). 
15 For a nearby example at the Kingston Plant, consider the condition of the Ball Field/Original Ash Impoundment 
area and its impact on the East Dike. See, e.g., AECOM, TVA Coal Combustion Product Disposal Program, TVA 
Kingston Fossil Plant, Seepage Repair Options East Dike, 9, 11-12 (January 6, 2016) (noting that seeps in the East 
Dike are caused by groundwater, not precipitation or flows through sluice trench); see also Letter to Vena Jones, 
TDEC, from Amanda Garcia, SELC, et al., re: Revised Application, Alternatives Analysis, and Documentation of 
Economic and Social Necessity for Proposed Aquatic Resources Alteration Permit and Section 401 Water Quality 
Certification for Repairs to East Dike at TVA’s Kingston Fossil Plant, 8 (File # NRS16.142). 
16 EPA, Relationship Between the Resource Conservation and Recovery Act’s Coal Combustion Residuals Rule and 
the Clean Water Act's National Pollutant Discharge Elimination System Permit Requirements, “Closure 
Requirements,” https://www.epa.gov/coalash/relationship-between-resource-conservation-and-recovery-acts-coal-
combustion-residuals-rule#Closure (last accessed May 17, 2017). 
17 “Clean closing” means removing the ash and decontaminating the area.  See  40 C.F.R. § 257.102(c) (describing 
performance standard for closure by removal of coal ash). 



https://www.epa.gov/coalash/relationship-between-resource-conservation-and-recovery-acts-coal-combustion-residuals-rule%23Closure

https://www.epa.gov/coalash/relationship-between-resource-conservation-and-recovery-acts-coal-combustion-residuals-rule%23Closure
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B.  The federal Coal Ash Rule does not allow TVA to use coal ash as “fill” when 
closing in place an unlined, leaking coal ash pit such as the Fly Ash Pond. 


In the SEA, TVA proposes to use coal ash from the Stilling Pond and the southern 
portion of the Fly Ash Pond as “fill” in the closure of the northern portion of the Fly Ash Pond.18 


As SELC explained in a letter to TDEC dated July 22, 2016, dumping additional ash into 
an unlined pit in and next to a river during closure is not authorized under federal law.19 It does 
not constitute “beneficial use.”20  TVA’s proposal to dump more coal ash into leaking, unlined 
surface impoundments such as the Fly Ash Pond before covering it is “disposal” under the 
minimum requirements of the federal Coal Ash Rule, not beneficial use. 


If TVA wants to dispose of additional ash in the Fly Ash Pond or elsewhere, it needs to 
comply with the requirements that apply to new landfills.  Among other requirements, under the 
Coal Ash Rule, TVA is prohibited from creating a new landfill without a buffer of at least five 
feet between coal ash and the water table.21  Any additional disposal of coal ash in the Fly Ash 
Pond by TVA would plainly violate this provision by placing ash below the water table. 


To the extent that TVA contends that the northern portion of the Fly Ash Pond is not a 
surface impoundment, the Coal Ash Rule regulates “CCR piles” as landfills, and creating a 
“CCR pile” in the northern portion of the Fly Ash Pond would also trigger the requirements that 
apply to new landfills.22 


Finally, nearly two years ago, TDEC authorized TVA to begin “temporarily storing” 
bottom ash in the “dry area” of the Fly Ash Pond.23  The SEA does not disclose this open dump, 
which is illegal disposal under the federal Coal Ash Rule whether the northern portion of the Fly 
Ash Pond is considered a surface impoundment or a CCR pile. Nor does the SEA explain what 
TVA intends to do with this bottom ash pile during the closure of the Fly Ash Pond.   


C.  The Tennessee Solid Waste Disposal Act requires TVA to obtain 
authorization before undertaking the Project. 


TDEC notified TVA, by letter dated September 13, 2016, of its obligation under the 
Tennessee Solid Waste Disposal Act to seek the State’s approval for any plans to move coal ash 
from one impoundment or disposal area to another one, or within an impoundment, unless it is to 
an approved solid waste landfill or within an active treatment pond to improve wastewater 


                                                 
18 SEA 7. 
19 Letter from Amanda Garcia, SELC, to Chuck Head, TDEC, re: Bull Run Fossil Plant, 6-22 (July 22, 2016). 
20 Id. 
21 40 C.F.R. § 257.60. 
22 40 C.F.R. § 257.53; 80 Fed. Reg. 21356. 
23 Letter from Glen Pugh, TDEC, to Sam Hixon, TVA (August 6, 2015). TVA has not adequately demonstrated that 
this “temporary storage” should be exempt from obtaining a solid waste permit. See TN Rule 0400-11-01-
.02(b)(3)(xvi)(requiring materials intended to be “reused” to, upon request from the Commissioner, demonstrate that 
a viable market exists and that the material is being stored in a manner to minimize the potential for harm to the 
public health and environment). Nor can it, because its proposed “reuse” is not authorized by state or federal law. 
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treatment efficiency.  Citing section 68-211-106(j) of the Tennessee Code, TDEC informed TVA 
that “…if anyone plans to use coal ash as fill material… at wastewater treatment units or for 
disposal in connection with [this] use[], the Department must first approve the action.”24   


TDEC reiterated its position in a letter dated May 3, 2017, stating: 


Current NPDES permits for treatment of CCR wastewater in surface 
impoundments only includes CCR surface impoundments or portions of 
CCR surface impoundments where CCR wastewater is actively treated. 
This distinction is important because management of CCR materials in 
non-registered CCR disposal sites, in inactive surface impoundments and 
portions of CCR impoundments that are no longer active are subject to the 
Solid Waste Disposal Act. Areas permitted as Class II Industrial Landfills 
are subject to the Solid Waste Management Act and the terms of the solid 
waste permit. 


As discussed in the September 12, 2016 letter to TVA from TDEC, the TN 
Solid Waste Disposal Act, T.C.A. 68-211-106(j) governs management of 
CCR material unless: 


1. CCR material is reconfigured within an active and operating 
NPDES permitted wastewater treatment unit to improve 
wastewater treatment efficiency; or  


2. TVA disposes of CCR material into an approved solid waste 
landfill or TVA moves CCR material within the footprint of the 
permitted solid waste landfill.25 


The Project proposes to use coal ash as fill in the inactive northern portion of the Fly Ash 
Pond during closure. This use does not fall into either of the two exceptions identified by TDEC.  
Accordingly, TVA must seek TDEC’s permission before implementing the Project. The SEA 
does not identify this permission as one of the necessary approvals.26 


III. The SEA fails to identify a reasonable range of alternatives. 


The SEA discusses only the no-action alternative and the Project, both of which would 
result in TVA violating federal and state water quality and solid waste laws.27 In Conservation 


                                                 
24 TDEC Letter re: Bull Run EIP, 6. 
25 Letter to Paul Pearman, TVA, from Chuck Head, TDEC, re: TVA Normal Operations (May 3, 2017) (emphasis in 
orginal). 
26 SEA 4. 
27 The no-action alternative would result in TVA continuing to operate the Stilling Pond and the Fly Ash Pond in 
their current form, which would result in continued illegal discharges to groundwater in violation of TVA’s NPDES 
permit. See Letter from Chuck Head, TDEC, to Terrence E. Cheek, TVA, re: NPDES Permit No. TN0005428-
Permit Renewal, TVA Gallatin Fossil Plant (GAF), Gallatin, Sumner County, Tennessee  (May 15, 2017) (“The 
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Groups’ comments on the draft Ash Closure EIS, we identified a range of options for closure by 
removal.28 TVA must consider such a range, including disposal in the on-site landfill that is 
currently being developed at Bull Run.29 


IV. Along with TVA’s failure to identify and analyze any alternatives that would meet 
the purpose and need, TVA has failed to identify a full list of significant 
environmental impacts to groundwater and surface water, each of which requires 
an approval or permission. 


The Project also requires additional state and federal authorization, including but not 
limited to, the following: 


• Dewatering ash ponds:  
 


We previously commented on TVA’s obligation to obtain a NPDES permit or permit 
modification for decanting wastewater and discharging it through existing outfalls.30 This 
obligation attaches to the proposed dewatering of the Fly Ash Pond and the Stilling Pond.  
In 2011, TVA obtained a modification of its NPDES permit to address discharge of 
wastewater decanted during the closure of the Chemical Pond.31 A modification similarly 
is required for dewatering the Fly Ash Pond and the Stilling Pond.  


 
Any such modification must establish technology-based effluent limitations for 


legacy wastewater.32 TVA will also have to quantitatively demonstrate that the 
discharges – which will inevitably change in volume and water quality as the pond 
volume is lowered – will not violate water quality criteria. And TVA will have to conduct 
much more aggressive discharge monitoring. TVA will have to monitor more pollutants, 
and much more often, to ensure that water quality is protected. 


 
• Discharging into Bull Run Creek:  


 
TVA has no permit to discharge pollutants into Bull Run Creek.33 Groundwater 


beneath the Fly Ash Pond is contaminated and flows into Bull Run Creek.34 Because 
                                                                                                                                                             


migration of untreated/partially treated wastewater from a surface impoundment to groundwater is not an NPDES 
authorized discharge.”) 
28 SELC et al., Comments on Draft Ash Impoundment Closure Environmental Impact Statement (Mar. 9, 2016); 
Letter from SELC, et al., to Ashley Farless, TVA, re: TVA’s Obligation to Prepare a Supplemental Environmental 
Impact Statement for Draft Ash Impoundment Closure Environmental Impact Statement, Part I-Programmatic 
NEPA Review, and Part II, Site-Specific NEPA Review (“DEIS”) (Originally published December 2015).  
29 TVA’s Continuing Refusal to Disclose and Properly Analyze Key Environmental Impacts in the DEIS (May 23, 
2016). 
30 Letter from Beth Alexander, SELC, to Joe Sanders, TDEC, re: In the Matter of Tennessee Valley Authority, 
Commissioner’s Order No. OGC15-0177, 2-3 (September 1, 2015). 
31 Bull Run NPDES permit, 4. 
32 See 33 U.S.C §§ 1311(b)(2)(A), 1342(a)(1); 40 C.F.R. §§ 125.3(a), 125.3(c)(2); see, .e.g.,  
N.C. Dep’t of Envtl. Quality, Riverbend Steam Station, NPDES Permit No. NC0004961, at 4 (Feb. 12, 2016). 
33 See Bull Run NPDES I (describing receiving waters as Clinch River for all permitted outfalls). 
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TVA proposes to close the Fly Ash Pond in place, leaving the ash in contact with 
groundwater, the ash will continue to discharge into Bull Run Creek.35 TVA must cease 
these discharges.36  
 


• Modifying or constructing new treatment works: 
 


TVA’s current permit authorizes discharge of “ash pond effluent,” comprising a 
combination of sluiced ash, process water and storm water, from Outfall 001.37 
Modifying or replacing the Stilling Pond with a lined surface impoundment that will treat 
solely process water and storm water will significantly alter the treatment system and the 
characteristics of the waste stream discharging from Outfall 001. TVA’s current NPDES 
permit requires it to notify TDEC of this planned change.38 Under the Tennessee Water 
Quality Control Act, it is unlawful to, among other things, construct or modify treatment 
works without a valid permit.39 


 
• Filling waters of the United States: 


 
TVA is proposing to dump additional coal ash into the Fly Ash Pond, which is 


located in waters of the United States.40  To the extent TVA has been operating the Fly 
Ash Pond as a wastewater treatment facility,41 it will cease to do so when it initiates its 
closure.  Indeed, under the federal Coal Ash Rule, TVA will be obligated to show that the 
closure “[p]reclude[s] the probability of future impoundment of water, sediment, or 
slurry.”42     


 
Accordingly, under Section 404 of the Clean Water Act, TVA must obtain a permit 


from the Army Corp of Engineers in order to discharge dredged or fill materials into 
navigable waters.43 Before the Corps may issue a Section 404 permit, TVA must obtain a 
water quality certification from TDEC under Section 401 of the Clean Water Act.44  


 
 


                                                                                                                                                             
34 Quarles Report re: Bull Run, Paragraphs 11-27. 
35 Id. 
36 See Letter from Chuck Head, TDEC, to Terrence E. Cheek, TVA, re: NPDES Permit No. TN0005428-Permit 
Renewal, TVA Gallatin Fossil Plant (GAF), Gallatin, Sumner County, Tennessee  (May 15, 2017) (“The migration 
of untreated/partially treated wastewater from a surface impoundment to groundwater is not an NPDES authorized 
discharge.”) 
37 Bull Run NPDES Permit, 1. 
38 Id., 10. 
39 Tenn.  Code § 69-3-108(b).  
40 See map above; see also Quarles Report re: Bull Run, Paragraphs 11-18 and Ref. 1, 3, 4, 6, 8, 10, 11. 
41 TVA asserts that its ponds are exempt from section 404 because they are wastewater treatment facilities. See FEIS 
Part I 93. 
42 40 C.F.R. § 257.102(d)(1). 
43 33 U.S.C. § 1344. 
44 33 U.S.C. § 1341. 
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• Preparing and Posting Coal Ash Rule Closure Plans and Notifying TDEC: 
 


Finally, we note that TVA has not prepared and posted closure plans for the Stilling 
Pond and the Fly Ash Pond pursuant to the federal Coal Ash Rule. Nor has it notified 
TDEC that such plans are available, as it is required to do under both the federal rule and 
the Commissioner’s Order.  


 
In Section II. A above, we explain why the proposed closure in place of the Fly Ash 


Pond would violate the federal Coal Ash Rule.  The closure plan for the Fly Ash Pond 
should explain how TVA’s selected method of closure will meet the applicable 
performance standards in light of site-specific conditions including coal ash submerged in 
groundwater.  In its closure plan for the Stilling Pond, TVA must explain how the Stilling 
Pond will meet the performance standards that apply to closure by removal. 


In summary, the Project described in the SEA is inconsistent with state and federal laws 
and requires a plethora of state and federal approvals for significant impacts not identified in the 
SEA.  The Project does not satisfy TVA’s purpose and need, and TVA has not considered a 
reasonable range of alternatives. TVA must go back to the drawing board, and propose and 
analyze an action that will comply with the federal Coal Ash Rule and other applicable laws.  


 


 Sincerely, 


   


         Amanda Garcia 
        Staff Attorney 
                                           Southern Environmental Law Center 


  Axel Ringe 
               Conservation Chair 
                                  Tennessee Chapter Sierra Club 


         Angela Garrone  
              Research Attorney 
                                         Southern Alliance for Clean Energy 


CC: Chuck Head, Kendra Abkowitz, Tisha Calabrese Benton, Pat Flood, Joe Sanders, Jenny 
Howard (TDEC); Christopher Militscher (EPA Region 4 NEPA) 





		Bull Run Map

		2017_06_15_SELC et al Comments on Bull Run SEA

		I. Factual Background

		II.  The Project does not satisfy the purpose and need identified in the SEA.

		A. The federal Coal Ash Rule does not allow TVA to leave coal ash permanently submerged in groundwater.
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		III. The SEA fails to identify a reasonable range of alternatives.
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June 15, 2017 


 


Via Electronic Mail to Arfarless@tva.gov 


Attn: Ashley Farless, NEPA Compliance Specialist 


Tennessee Valley Authority 


1101 Market St., BR4A 


Chattanooga, TN 37402  


 


Dear Ms. Farless: 


 


The Tennessee Department of Environment and Conservation (TDEC) appreciates the opportunity to provide 


comments on the Tennessee Valley Authority (TVA) Draft Supplemental Environmental Assessment (EA) for the 


Bull Run Fossil (BRF) Plant Ash Impoundment Closure project. TVA is proposing to divert non-Coal Combustion 


Residuals (CCR) waste water and storm water flow entering the Stilling Pond into the northern portion of the Fly 


Ash Pond to allow dewatering free water of the Stilling Pond. CCR from the southern portion of the Fly Ash 


Impoundment would be removed and used as fill in the northern portion of the Fly Ash Impoundment. The cover 


system will consist of an artificial closure turf, thus eliminating the need for borrow material. The remaining 


portion of the Fly Ash Impoundment and the Stilling Pond would be re-graded, a subsurface drainage collection 


system would be installed and the area would be lined to meet CCR Rule requirements. The repurposed Stilling 


Pond and southern portion of the Fly Ash Impoundment would then be returned to service and will function as 


part of the wastewater treatment system for BRF. The portion of the Fly Ash Impoundment that is not included as 


part of the repurposed area would be closed-in-Place as described in the July 2016 Final Programmatic 


Environmental Impact Statement (PEIS).
1
  


 


On August 6, 2015, TDEC issued a Commissioner’s Order (the Order) to the TVA directing the investigation, 


assessment and remediation of all coal ash disposal sites across Tennessee. The requirements of that Order are 


supplemental to the CCR rule. TDEC recognized that TVA may, in compliance with the federal CCR rule 


requirements, elect to close CCR surface impoundments and/or landfills before the full extent of contamination at 


a site has been determined. However, TDEC’s Order made it clear that if TVA elects to do so, it may be later 


required by the Order to take other and further remedial actions. TDEC’s review and comment on TVA’s BRF 


Draft Supplemental EA shall not be deemed as an approval of actions required under the Order or as a waiver of 


any requirement of the Order.  


 


TDEC distributed the Draft Supplemental EA across the department for review and comment. TDEC has the 


following comments regarding the proposed action. 


                                                           
1 TVA maintains all TVA CCR related National Environmental Policy Act (NEPA) documents at the following website, 


https://www.tva.gov/Environment/Environmental-Stewardship/Environmental-Reviews/Closure-of-Coal-Combustion-Residual-


Impoundments.  



https://www.tva.gov/Environment/Environmental-Stewardship/Environmental-Reviews/Closure-of-Coal-Combustion-Residual-Impoundments

https://www.tva.gov/Environment/Environmental-Stewardship/Environmental-Reviews/Closure-of-Coal-Combustion-Residual-Impoundments





Water Resources 


 


 TDEC is concerned that the proposed repurposing of the stilling pond and reconfiguration of the fly ash 


pond could hinder further investigation required for the completion of the Environmental Assessment 


Report (EAR) for BRF as a part of the Order. The Order states that the EAR “shall provide an analysis of 


the extent of soil, surface water, and ground water contamination by CCR at the site. The Department 


shall evaluate the EAR to determine if the extent of CCR contamination has been fully identified.” TVA 


should consider that its proposed action may result in the need to perform remediation reversing some of 


the proposed reconfiguration of the stilling pond and fly ash pond at BRF at a later date. 


 


 TVA prefers “Alternative B – Fly Ash Impoundment Closure-in-Place and Repurposing of the Stilling 


Pond and a Portion of the Fly Ash Impoundment” as proposed in the Draft Supplemental EA. Alternative 


B would represent a significant change to the wastewater system at BRF and will require engineering 


reports, plans and specifications to be reviewed and approved by TDEC’s Division of Water Resources 


permitting unit. In addition, throughout the reconfiguration process and with the modified wastewater 


system in place, the National Pollutant Discharge Elimination System (NPDES) permitted outfalls must 


continue to meet existing discharge requirements or have the permits modified or new permits issued. 


Owing to the scale of the operation a construction storm water permit will also be required.
2
 TDEC would 


like for these considerations to be reflected in the Final Supplemental EA. 


 


 TDEC recommends that TVA include additional information in the Final Supplemental EA to 


demonstrate that the placement of additional fly ash on top of the existing fly ash in the northern portion 


of the fly ash pond and that closing the fly ash pond in place will maintain the necessary structural 


stability and not create a significantly higher hydraulic head affecting the mobility of any ground water 


contamination that may be present.  


 


Solid Waste Management 


 


 TVA submitted a closure plan to TDEC on March 11, 2016 for the Final Ash Pond Closure Plan – 


NPDES Permit No. TN0005410. The closure configuration in the Draft Supplemental EA proposes 


significant modifications when compared to those presented in the closure plan submitted on March 11, 


2016. TDEC would like for TVA to submit a revised closure plan that includes an explanation of the 


modifications proposed by Alternative B of the Draft Supplemental EA as compared to those originally 


proposed in the March 11, 2016 closure plan.  


 


 During the previous review of the January 2016 TVA Draft Ash Impoundment Closure PEIS, it was noted 


by TDEC that the potential for generation of hazardous waste may occur during the numerous projects.
3
 


TDEC realizes that various waste materials may be generated from the use of onsite equipment utilized 


during construction activities. In the event that this generation is to occur, these materials should be 


characterized for the appropriate disposal option or recycled in accordance with SWM regulations. 


Additionally, in the event of a fuel, oil or other material spill, the cleanup of the spill will require 


characterization by the contractor to determine the appropriate disposal options. SWM recommends the 


preceding comments be addressed in the Final Supplemental EA. 


 


                                                           
2 For more information on TDEC – DWR permits please visit https://www.tn.gov/environment/topic/permit-water.  
3 The final EIS associated with this request for comment can be found at https://www.tva.com/Environment/Environmental-


Stewardship/Environmental-Reviews/Closure-of-Coal-Combustion-Residual-Impoundments  



https://www.tn.gov/environment/topic/permit-water

https://www.tva.com/Environment/Environmental-Stewardship/Environmental-Reviews/Closure-of-Coal-Combustion-Residual-Impoundments

https://www.tva.com/Environment/Environmental-Stewardship/Environmental-Reviews/Closure-of-Coal-Combustion-Residual-Impoundments





Bureau of Environment 


 


 TVA discusses the beneficial re-use of CCR material in lieu of borrow material to close in place the 


Sluice Channel and the Fly Ash Impoundment on page 11 of the Bull Run Project. TDEC has discussed 


with TVA the need for approval from TDEC when CCR material is moved, for reasons other than 


improvement of wastewater treatment within a CCR surface impoundment. 


 


It should be noted that TVA may choose to pursue CCR impoundment closure-in-place at any of its Fossil Plants. 


However, should TVA begin CCR surface impoundment closures at any of its Tennessee Fossil Plants and TDEC 


subsequently determines based on soil, surface water, ground water and/or geologic instability that closure in 


place is not protective of public health and/or the environment, then TDEC shall, in accordance with the 


Commissioner’s Order, require TVA to commence appropriate corrective action including removal of CCR 


surface impoundments where TVA has begun or completed closure-in-place. Further, TVA is on notice that 


Tennessee Code Annotated Section 68-211-106(j) may require a permit or other approval from TDEC for the 


disposal or use of coal ash. 


 


TDEC appreciates the opportunity to comment on this Draft Supplemental EA. Please note that these comments 


are not indicative of approval or disapproval of the proposed action or its alternatives, nor should they be 


interpreted as an indication regarding future permitting decisions by TDEC. Please contact me should you have 


any questions regarding these comments. 


 


Sincerely,  


  


 
Kendra Abkowitz, PhD 


Director of Policy and Planning 


Tennessee Department of Environment and Conservation 


Kendra.Abkowitz@tn.gov 


(615) 532-8689 


 


cc: Lacey Hardin, TDEC, APC 


Chuck Head, TDEC, BOE 


Lisa Hughey, TDEC, SWM 


Tom Moss, TDEC, DWR 


Joseph Sanders, TDEC, OGC 


 



mailto:Kendra.Abkowitz@tn.gov
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Ms. Ashley R. Farless, PE, AICP

NEPA Compliance

Tennessee Valley Authority 

1101 Market St., BR 4A

Chattanooga, Tennessee  37402



Re:	Bull Run Fossil Plant Ash Impound Closure Project Supplemental Environmental Assessment (SEA), Anderson County, Tennessee



Dear Ms. Farless:



The U. S. Environmental Protection Agency has reviewed the referenced document in accordance with Section 309 of the Clean Air Act and Section 102(2)(C) of the National Environmental Policy Act (NEPA). The EPA obtained a copy of the SEA dated June 2017 from the Tennessee Valley Authority’s (TVA’s) website on June 19, 2017, and subsequently received a copy from your office. The EPA notes that the SEA comment period closed on June 15, 2017.



The EPA has also received the Tennessee Department of Environment and Conservation’s (TDEC’s) comment letter dated June 15, 2017, addressed to your office in reference to their review of the SEA. The EPA fully concurs with TDEC’s comments and recommendations within that letter. 



The EPA requests that your office provide the EPA with any supplemental NEPA documents prepared by the TVA that are related to or are tiered from the Programmatic Environmental Impact Statement and Record of Decision dealing with the closure of ash impoundments. We ask that these NEPA document submissions be provided in a manner in which we can provide timely technical assistance comments within the TVA’s public comment period. Also, please provide us with a copy of the TVA’s Finding of No Significant Impact or other final documents pertaining to current project changes at the Bull Run Fossil Plant. If you wish to discuss this matter further, please contact Mr. Larry Gissentanna, of my staff, at (404) 562-8248 or by e-mail at Gissentanna.larry@epa.gov.				



Sincerely,







							G. Alan Farmer

							Director

							Resource Conservation and Restoration Division



cc:  C. Head, TDEC



From: Militscher, Chris
To: Wright, Justin; Barnhart, Megan
Subject: FW: Comments of SELC, et al., on draft supplemental environmental assessment for ash impoundment closure at

Bull Run Fossil Plant
Date: Monday, June 19, 2017 9:55:00 AM
Attachments: 2017_06_15_SELC et al Comments on Bull Run SEA.PDF

FYI
 

From: Amanda Garcia [mailto:agarcia@selctn.org] 
Sent: Thursday, June 15, 2017 3:27 PM
To: arfarless@tva.gov; ccr@tva.gov
Cc: Axel C Ringe (onyxfarm@bellsouth.net) <onyxfarm@bellsouth.net>; angela@cleanenergy.org;
Chuck.Head@tn.gov; Joseph.Sanders@tn.gov; Jenny Howard (Jenny.Howard@tn.gov)
<Jenny.Howard@tn.gov>; Kendra Abkowitz (Kendra.Abkowitz@TN.gov)
<Kendra.Abkowitz@TN.gov>; Pat.Flood@tn.gov; Tisha.Calabrese@tn.gov; Militscher, Chris
<Militscher.Chris@epa.gov>; DJ Gerken <djgerken@selcnc.org>
Subject: Comments of SELC, et al., on draft supplemental environmental assessment for ash
impoundment closure at Bull Run Fossil Plant
 
Dear Ms. Farless,
 
Please find attached the comments of the Southern Environmental Law Center, Tennessee Chapter
Sierra Club, and Southern Alliance for Clean Energy regarding the draft Supplemental EA for Ash
Impoundment Closure at Bull Run Fossil Plant.
 
Sincerely,
Amanda
Amanda Garcia
Staff Attorney
Southern Environmental Law Center
The Bridge Building
2 Victory Avenue, Suite 500
Nashville, TN 37213
615-921-9470
agarcia@selctn.org
 
PRIVILEGE AND CONFIDENTIALITY NOTICE
 
This message is intended only for the use of the individual or entity to which it is addressed
and may contain information that is privileged, confidential, and exempt from disclosure
under applicable law as attorney work-product, or as an attorney-client or otherwise
confidential communication. If the reader of this message is not the intended recipient, you
are hereby notified that any dissemination, distribution, copying, or other use of a
transmission received in error is strictly prohibited. If you have received this transmission in
error, please notify us immediately at (615) 921-9470 and delete or destroy it and any

mailto:Militscher.Chris@epa.gov
mailto:wright.justin@epa.gov
mailto:Barnhart.Megan@epa.gov
mailto:agarcia@selctn.org
tel:(615)%20921-9470



Charlottesville  •  Chapel Hill  •  Atlanta  •  Asheville  •  Birmingham   •  Charleston  •  Nashville  •  Richmond  •  Washington, DC 


SO U T H E R N  EN V I R O N M E N TA L LAW CE N T E R 
 


Telephone  615-921-9470 2 VICTORY AVENUE SOUTH, SUITE 500 
NASHVILLE, TN 37213 


 


Facsimile   615-921-8011 


 


June 15, 2017 
 
 


Ms. Ashley R. Farless, PE, AICP 
NEPA Compliance 
Tennessee Valley Authority 
1101 Market Street 
Chattanooga, TN 37402 
 
Via email to arfarless@tva.gov  


Re: Bull Run Fossil Plant Ash Impoundment Closure Project Supplemental 
Environmental Assessment  


Dear Ms. Farless: 


The Southern Environmental Law Center (“SELC”), the Tennessee Chapter of the Sierra 
Club, and the Southern Alliance for Clean Energy (“Conservation Groups”) are writing to object 
to TVA’s revised  proposal to close the leaking, unlined Fly Ash Pond in place, and to dump 
additional coal ash into Fly Ash Pond before closing it (the “Project”).  The Project described in 
the supplemental environmental assessment (“SEA”) is inconsistent with the purpose and need 
identified by TVA: to comply with state law and the federal Coal Ash Rule.  Rather than 
explaining how TVA will comply with these laws, the SEA describes TVA’s plans to operate the 
northern portion of the Fly Ash Pond as an open dump in violation of federal law.  The SEA also 
disregards the Tennessee Department of Environment and Conservation’s (“TDEC’s”) repeated 
instruction that TVA must obtain authorization before moving coal ash for disposal anywhere 
except an approved solid waste landfill.  


As EPA Region 4 explained regarding TVA’s blanket decision to cap its coal ash ponds in place: 


If the TVA is unable to meet the requirements of the CCR Rule or 
any requirements of the States for the preferred alternative, the 
EPA recommends that the TVA consider re-opening the NEPA 
process and potentially re-evaluating its preferred and selected 
alternatives for any of the specific impoundments that may be in 
question.1 


                                                 
1 Letter from G. Alan Farmer, Director, Resource Conservation and Recovery Division, EPA Region 4, to Amy 
Henry, TVA, re: Letter of Clarification on Ash Impoundment Closures (October 18, 2016). 
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TVA previously determined it would leave coal ash permanently submerged in 
groundwater in the Fly Ash Pond.2  Because this violates the federal Coal Ash Rule, TVA, 
rightly, has re-opened the NEPA process.  Unfortunately, the SEA does not include any 
alternatives that would allow it to comply with federal and state law.  Because it would violate 
state and federal law, the Project itself does not satisfy TVA’s stated purpose and need.  The 
SEA therefore is fundamentally deficient.  TVA should withdraw the SEA and comply with the 
requirements of NEPA and all applicable federal and state laws.    


I. Factual Background 


Conservation Groups have provided several sets of comments on TVA’s Environmental 
Impact Statement for Ash Impoundment Closure (“Ash Closure EIS”).3 Conservation Groups 
have also alerted TDEC to TVA’s non-compliance with the federal Coal Ash Rule at Bull Run 
and throughout its Tennessee fleet.4 In addition, the Southern Environmental Law Center 
provided comments to TDEC regarding TVA’s previous claim that it would “beneficially reuse” 
coal ash from the Bottom Ash Disposal Area in the closure of the Fly Ash Pond at Bull Run.5 
Each of these comment letters, including all of the issues raised and all of the attachments, are 
incorporated by reference into this letter.   


From our previous comments, we distill the following relevant facts. 


The Bull Run Fossil Plant is located at the convergence of the Clinch River and Bull Run 
Creek.  As the map below illustrates, portions of all of the coal ash impoundments addressed in 
the Final Plan, including the Fly Ash Pond, Sluice Channel, Stilling Pond, Gypsum Disposal 
Area and Bottom Ash Disposal Area, are located within the normal pool elevation of the 
inundated Clinch River and Bull Run Creek.  


  


                                                 
2 TVA, Record of Decision, Final Environmental Impact Statement for Ash Impoundment Closure (July 29, 2016). 
3 SELC et al., Comments on Draft Ash Impoundment Closure Environmental Impact Statement (Mar. 9, 2016); 
Letter from SELC, et al., to Ashley Farless, TVA, re: TVA’s Obligation to Prepare a Supplemental Environmental 
Impact Statement for Draft Ash Impoundment Closure Environmental Impact Statement, Part I-Programmatic 
NEPA Review, and Part II, Site-Specific NEPA Review (“DEIS”) (Originally published December 2015); TVA’s 
Continuing Refusal to Disclose and Properly Analyze Key Environmental Impacts in the DEIS (May 23, 2016) ; 
SELC, et al., Comments on Final Ash Impoundment Closure Environmental Impact Statement (June 8, 2016). 
4 Letter to Commissioner Robert J. Martineau, Jr., Tennessee Department of Environment and Conservation, from 
Amanda Garcia, Southern Environmental Law Center, et al., Re: TVA’s Noncompliance with the Federal Coal Ash 
Rule and State Law Governing Closure of Coal Ash Ponds; TDEC Oversight of TVA’s Implementation of Federal 
Coal Ash Rule Pursuant to the Commissioner’s Order, OGC15-0177 (December 21, 2016) [hereinafter “TVA 
Federal Noncompliance Letter”).   
5 Letter to Chuck Head, TDEC, from Amanda Garcia, SELC, re: Bull Run Fossil Plant: Commissioner’s Order; 
Final Ash Pond Closure Plan; Beneficial Use Determination (July 22, 2016), and accompanying attachments 
[hereinafter SELC Letter to TDEC re: Bull Run Fossil Plant].  
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The drinking water intake for the West Knox Utility District, also shown on the map, is 
approximately 1800 feet, or just over one quarter mile, downstream from the Fly Ash Pond.6   


In its final Ash Closure EIS, TVA admitted that ash in the Fly Ash Pond is buried in an 
average of 18 feet of groundwater.7  This is consistent with the analysis we previously submitted 
to TVA and shared with TDEC, in which we determined that approximately 10 to 25 feet of ash 
in the disposal areas is in contact with groundwater that flows into the Clinch River and Bull Run 
Creek.8 


The groundwater downgradient of all of the coal ash disposal areas at Bull Run, including 
the Fly Ash Pond, is contaminated with coal ash indicator pollutants.9  Arsenic concentrations in 
a well downgradient from the Fly Ash Pond regularly exceed groundwater protection 
standards.10 Groundwater mounding in the Fly Ash Pond has caused the groundwater to flow 
toward both Bull Run Creek and the Clinch River.11 


In sum, coal ash is submerged in and contaminating groundwater in the Fly Ash Pond, 
and the contaminated groundwater is flowing into the nearby surface waters.  


II.  The Project does not satisfy the purpose and need identified in the SEA. 


In the SEA, TVA explains the purpose of the Project as “to support the implementation of 
TVA’s stated goal of eliminating all wet CCR storage at its coal plants by closing the Fly Ash 
Impoundment at BRF, and to assist TVA in complying with state requirements and the U.S. 
Environmental Protection Agency’s (EPA) CCR Rule.”12 For the reasons set forth below, among 
others, the Project would not accomplish this purpose. 


A. The federal Coal Ash Rule does not allow TVA to leave coal ash permanently 
submerged in groundwater. 


As we have explained in previous letters, the federal Coal Ash Rule does not allow TVA 
to leave coal ash permanently submerged in groundwater, indefinitely polluting the groundwater 


                                                 
6 Quarles Report re: Beneficial Use, Ref. 13 and 14 (TVA, Final Ash Impoundment Closure EIS Part I-
Programmatic NEPA Review and Part II-Site-Specific NEPA Review, Part II (Bull Run) 24 (June 2016) [hereinafter 
FEIS Part I and FEIS Part II]). 
7 FEIS Part I, Chapter A.2 Response to Comments at 27. 
8 Global Environmental LLC, Supplemental Technical Comments (May 13, 2016) [hereinafter Quarles Report re: 
Bull Run], Paragraphs 11-18.  , Paragraphs 11-18 and Ref. 1, 3, 4, 6, 8, 10, 11. 
9 SELC et al., Comments on Draft Ash Impoundment Closure Environmental Impact Statement (Mar. 9, 2016); 
Letter from SELC, et al., to Ashley Farless, TVA, re: TVA’s Obligation to Prepare a Supplemental Environmental 
Impact Statement for Draft Ash Impoundment Closure Environmental Impact Statement, Part I-Programmatic 
NEPA Review, and Part II, Site-Specific NEPA Review (“DEIS”) (Originally published December 2015); TVA’s 
Continuing Refusal to Disclose and Properly Analyze Key Environmental Impacts in the DEIS (May 23, 2016). 
10 Quarles Report re: Bull Run, Paragraphs 26-27 and Ref. 6. 
11 Id. 
12 SEA 3. 
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and adjacent surface water. 13  Among other requirements, the performance standards governing 
closure in place require a utility to demonstrate that closure will: 


(i)  Control, minimize or eliminate, to the maximum extent feasible, post-closure infiltration 
of liquids into the waste and releases of CCR, leachate, or contaminated run-off to the 
ground or surface waters or to the atmosphere; 


(ii)  Preclude the probability of future impoundment of water, sediment, or slurry; and, in 
order to achieve structural stability, 


(iii)Free liquids must be eliminated by removing liquid wastes or solidifying the remaining 
wastes and waste residues.14 


 
Where coal ash is submerged in groundwater, these standards cannot be satisfied.  First, 


leaving coal ash in groundwater where it will be continually subject to lateral inflow and 
recharge does not “minimize” infiltration of liquids into the waste or releases into groundwater 
and, in many cases, surface water. Second, a closed pond containing ash submerged in 
groundwater will continue to impound water, however imperfectly, given ongoing leaks and 
groundwater seeps.15  Finally, free liquids cannot be eliminated prior to installing a cap because 
groundwater will continue to flow through the coal ash. 


Guidance posted by EPA on its website confirms our common-sense understanding of the 
plain language of the federal Coal Ash Rule.16 Where coal ash is submerged in groundwater, a 
utility is required to “clean close,” or excavate the coal ash.17 


As summarized in Section I above, coal ash in the Fly Ash Pond is submerged in 
groundwater.  Because the Project would result in the closure of the northern portion of the Fly 
Ash Pond in place, it would leave coal ash permanently submerged in and contaminating 
groundwater. This would constitute open dumping in violation of the federal Coal Ash Rule. 


 


                                                 
13 See, e.g., TVA Federal Noncompliance Letter, 12-14. 
14  40 C.F.R.§ 257.102(d)(1)-(2). 
15 For a nearby example at the Kingston Plant, consider the condition of the Ball Field/Original Ash Impoundment 
area and its impact on the East Dike. See, e.g., AECOM, TVA Coal Combustion Product Disposal Program, TVA 
Kingston Fossil Plant, Seepage Repair Options East Dike, 9, 11-12 (January 6, 2016) (noting that seeps in the East 
Dike are caused by groundwater, not precipitation or flows through sluice trench); see also Letter to Vena Jones, 
TDEC, from Amanda Garcia, SELC, et al., re: Revised Application, Alternatives Analysis, and Documentation of 
Economic and Social Necessity for Proposed Aquatic Resources Alteration Permit and Section 401 Water Quality 
Certification for Repairs to East Dike at TVA’s Kingston Fossil Plant, 8 (File # NRS16.142). 
16 EPA, Relationship Between the Resource Conservation and Recovery Act’s Coal Combustion Residuals Rule and 
the Clean Water Act's National Pollutant Discharge Elimination System Permit Requirements, “Closure 
Requirements,” https://www.epa.gov/coalash/relationship-between-resource-conservation-and-recovery-acts-coal-
combustion-residuals-rule#Closure (last accessed May 17, 2017). 
17 “Clean closing” means removing the ash and decontaminating the area.  See  40 C.F.R. § 257.102(c) (describing 
performance standard for closure by removal of coal ash). 



https://www.epa.gov/coalash/relationship-between-resource-conservation-and-recovery-acts-coal-combustion-residuals-rule%23Closure

https://www.epa.gov/coalash/relationship-between-resource-conservation-and-recovery-acts-coal-combustion-residuals-rule%23Closure





SELC, et al., Comments on Supplemental EA for Bull Run Ash Closure 
June 15, 2017 
Page 6 
 


B.  The federal Coal Ash Rule does not allow TVA to use coal ash as “fill” when 
closing in place an unlined, leaking coal ash pit such as the Fly Ash Pond. 


In the SEA, TVA proposes to use coal ash from the Stilling Pond and the southern 
portion of the Fly Ash Pond as “fill” in the closure of the northern portion of the Fly Ash Pond.18 


As SELC explained in a letter to TDEC dated July 22, 2016, dumping additional ash into 
an unlined pit in and next to a river during closure is not authorized under federal law.19 It does 
not constitute “beneficial use.”20  TVA’s proposal to dump more coal ash into leaking, unlined 
surface impoundments such as the Fly Ash Pond before covering it is “disposal” under the 
minimum requirements of the federal Coal Ash Rule, not beneficial use. 


If TVA wants to dispose of additional ash in the Fly Ash Pond or elsewhere, it needs to 
comply with the requirements that apply to new landfills.  Among other requirements, under the 
Coal Ash Rule, TVA is prohibited from creating a new landfill without a buffer of at least five 
feet between coal ash and the water table.21  Any additional disposal of coal ash in the Fly Ash 
Pond by TVA would plainly violate this provision by placing ash below the water table. 


To the extent that TVA contends that the northern portion of the Fly Ash Pond is not a 
surface impoundment, the Coal Ash Rule regulates “CCR piles” as landfills, and creating a 
“CCR pile” in the northern portion of the Fly Ash Pond would also trigger the requirements that 
apply to new landfills.22 


Finally, nearly two years ago, TDEC authorized TVA to begin “temporarily storing” 
bottom ash in the “dry area” of the Fly Ash Pond.23  The SEA does not disclose this open dump, 
which is illegal disposal under the federal Coal Ash Rule whether the northern portion of the Fly 
Ash Pond is considered a surface impoundment or a CCR pile. Nor does the SEA explain what 
TVA intends to do with this bottom ash pile during the closure of the Fly Ash Pond.   


C.  The Tennessee Solid Waste Disposal Act requires TVA to obtain 
authorization before undertaking the Project. 


TDEC notified TVA, by letter dated September 13, 2016, of its obligation under the 
Tennessee Solid Waste Disposal Act to seek the State’s approval for any plans to move coal ash 
from one impoundment or disposal area to another one, or within an impoundment, unless it is to 
an approved solid waste landfill or within an active treatment pond to improve wastewater 


                                                 
18 SEA 7. 
19 Letter from Amanda Garcia, SELC, to Chuck Head, TDEC, re: Bull Run Fossil Plant, 6-22 (July 22, 2016). 
20 Id. 
21 40 C.F.R. § 257.60. 
22 40 C.F.R. § 257.53; 80 Fed. Reg. 21356. 
23 Letter from Glen Pugh, TDEC, to Sam Hixon, TVA (August 6, 2015). TVA has not adequately demonstrated that 
this “temporary storage” should be exempt from obtaining a solid waste permit. See TN Rule 0400-11-01-
.02(b)(3)(xvi)(requiring materials intended to be “reused” to, upon request from the Commissioner, demonstrate that 
a viable market exists and that the material is being stored in a manner to minimize the potential for harm to the 
public health and environment). Nor can it, because its proposed “reuse” is not authorized by state or federal law. 
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treatment efficiency.  Citing section 68-211-106(j) of the Tennessee Code, TDEC informed TVA 
that “…if anyone plans to use coal ash as fill material… at wastewater treatment units or for 
disposal in connection with [this] use[], the Department must first approve the action.”24   


TDEC reiterated its position in a letter dated May 3, 2017, stating: 


Current NPDES permits for treatment of CCR wastewater in surface 
impoundments only includes CCR surface impoundments or portions of 
CCR surface impoundments where CCR wastewater is actively treated. 
This distinction is important because management of CCR materials in 
non-registered CCR disposal sites, in inactive surface impoundments and 
portions of CCR impoundments that are no longer active are subject to the 
Solid Waste Disposal Act. Areas permitted as Class II Industrial Landfills 
are subject to the Solid Waste Management Act and the terms of the solid 
waste permit. 


As discussed in the September 12, 2016 letter to TVA from TDEC, the TN 
Solid Waste Disposal Act, T.C.A. 68-211-106(j) governs management of 
CCR material unless: 


1. CCR material is reconfigured within an active and operating 
NPDES permitted wastewater treatment unit to improve 
wastewater treatment efficiency; or  


2. TVA disposes of CCR material into an approved solid waste 
landfill or TVA moves CCR material within the footprint of the 
permitted solid waste landfill.25 


The Project proposes to use coal ash as fill in the inactive northern portion of the Fly Ash 
Pond during closure. This use does not fall into either of the two exceptions identified by TDEC.  
Accordingly, TVA must seek TDEC’s permission before implementing the Project. The SEA 
does not identify this permission as one of the necessary approvals.26 


III. The SEA fails to identify a reasonable range of alternatives. 


The SEA discusses only the no-action alternative and the Project, both of which would 
result in TVA violating federal and state water quality and solid waste laws.27 In Conservation 


                                                 
24 TDEC Letter re: Bull Run EIP, 6. 
25 Letter to Paul Pearman, TVA, from Chuck Head, TDEC, re: TVA Normal Operations (May 3, 2017) (emphasis in 
orginal). 
26 SEA 4. 
27 The no-action alternative would result in TVA continuing to operate the Stilling Pond and the Fly Ash Pond in 
their current form, which would result in continued illegal discharges to groundwater in violation of TVA’s NPDES 
permit. See Letter from Chuck Head, TDEC, to Terrence E. Cheek, TVA, re: NPDES Permit No. TN0005428-
Permit Renewal, TVA Gallatin Fossil Plant (GAF), Gallatin, Sumner County, Tennessee  (May 15, 2017) (“The 
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Groups’ comments on the draft Ash Closure EIS, we identified a range of options for closure by 
removal.28 TVA must consider such a range, including disposal in the on-site landfill that is 
currently being developed at Bull Run.29 


IV. Along with TVA’s failure to identify and analyze any alternatives that would meet 
the purpose and need, TVA has failed to identify a full list of significant 
environmental impacts to groundwater and surface water, each of which requires 
an approval or permission. 


The Project also requires additional state and federal authorization, including but not 
limited to, the following: 


• Dewatering ash ponds:  
 


We previously commented on TVA’s obligation to obtain a NPDES permit or permit 
modification for decanting wastewater and discharging it through existing outfalls.30 This 
obligation attaches to the proposed dewatering of the Fly Ash Pond and the Stilling Pond.  
In 2011, TVA obtained a modification of its NPDES permit to address discharge of 
wastewater decanted during the closure of the Chemical Pond.31 A modification similarly 
is required for dewatering the Fly Ash Pond and the Stilling Pond.  


 
Any such modification must establish technology-based effluent limitations for 


legacy wastewater.32 TVA will also have to quantitatively demonstrate that the 
discharges – which will inevitably change in volume and water quality as the pond 
volume is lowered – will not violate water quality criteria. And TVA will have to conduct 
much more aggressive discharge monitoring. TVA will have to monitor more pollutants, 
and much more often, to ensure that water quality is protected. 


 
• Discharging into Bull Run Creek:  


 
TVA has no permit to discharge pollutants into Bull Run Creek.33 Groundwater 


beneath the Fly Ash Pond is contaminated and flows into Bull Run Creek.34 Because 
                                                                                                                                                             


migration of untreated/partially treated wastewater from a surface impoundment to groundwater is not an NPDES 
authorized discharge.”) 
28 SELC et al., Comments on Draft Ash Impoundment Closure Environmental Impact Statement (Mar. 9, 2016); 
Letter from SELC, et al., to Ashley Farless, TVA, re: TVA’s Obligation to Prepare a Supplemental Environmental 
Impact Statement for Draft Ash Impoundment Closure Environmental Impact Statement, Part I-Programmatic 
NEPA Review, and Part II, Site-Specific NEPA Review (“DEIS”) (Originally published December 2015).  
29 TVA’s Continuing Refusal to Disclose and Properly Analyze Key Environmental Impacts in the DEIS (May 23, 
2016). 
30 Letter from Beth Alexander, SELC, to Joe Sanders, TDEC, re: In the Matter of Tennessee Valley Authority, 
Commissioner’s Order No. OGC15-0177, 2-3 (September 1, 2015). 
31 Bull Run NPDES permit, 4. 
32 See 33 U.S.C §§ 1311(b)(2)(A), 1342(a)(1); 40 C.F.R. §§ 125.3(a), 125.3(c)(2); see, .e.g.,  
N.C. Dep’t of Envtl. Quality, Riverbend Steam Station, NPDES Permit No. NC0004961, at 4 (Feb. 12, 2016). 
33 See Bull Run NPDES I (describing receiving waters as Clinch River for all permitted outfalls). 
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TVA proposes to close the Fly Ash Pond in place, leaving the ash in contact with 
groundwater, the ash will continue to discharge into Bull Run Creek.35 TVA must cease 
these discharges.36  
 


• Modifying or constructing new treatment works: 
 


TVA’s current permit authorizes discharge of “ash pond effluent,” comprising a 
combination of sluiced ash, process water and storm water, from Outfall 001.37 
Modifying or replacing the Stilling Pond with a lined surface impoundment that will treat 
solely process water and storm water will significantly alter the treatment system and the 
characteristics of the waste stream discharging from Outfall 001. TVA’s current NPDES 
permit requires it to notify TDEC of this planned change.38 Under the Tennessee Water 
Quality Control Act, it is unlawful to, among other things, construct or modify treatment 
works without a valid permit.39 


 
• Filling waters of the United States: 


 
TVA is proposing to dump additional coal ash into the Fly Ash Pond, which is 


located in waters of the United States.40  To the extent TVA has been operating the Fly 
Ash Pond as a wastewater treatment facility,41 it will cease to do so when it initiates its 
closure.  Indeed, under the federal Coal Ash Rule, TVA will be obligated to show that the 
closure “[p]reclude[s] the probability of future impoundment of water, sediment, or 
slurry.”42     


 
Accordingly, under Section 404 of the Clean Water Act, TVA must obtain a permit 


from the Army Corp of Engineers in order to discharge dredged or fill materials into 
navigable waters.43 Before the Corps may issue a Section 404 permit, TVA must obtain a 
water quality certification from TDEC under Section 401 of the Clean Water Act.44  


 
 


                                                                                                                                                             
34 Quarles Report re: Bull Run, Paragraphs 11-27. 
35 Id. 
36 See Letter from Chuck Head, TDEC, to Terrence E. Cheek, TVA, re: NPDES Permit No. TN0005428-Permit 
Renewal, TVA Gallatin Fossil Plant (GAF), Gallatin, Sumner County, Tennessee  (May 15, 2017) (“The migration 
of untreated/partially treated wastewater from a surface impoundment to groundwater is not an NPDES authorized 
discharge.”) 
37 Bull Run NPDES Permit, 1. 
38 Id., 10. 
39 Tenn.  Code § 69-3-108(b).  
40 See map above; see also Quarles Report re: Bull Run, Paragraphs 11-18 and Ref. 1, 3, 4, 6, 8, 10, 11. 
41 TVA asserts that its ponds are exempt from section 404 because they are wastewater treatment facilities. See FEIS 
Part I 93. 
42 40 C.F.R. § 257.102(d)(1). 
43 33 U.S.C. § 1344. 
44 33 U.S.C. § 1341. 
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• Preparing and Posting Coal Ash Rule Closure Plans and Notifying TDEC: 
 


Finally, we note that TVA has not prepared and posted closure plans for the Stilling 
Pond and the Fly Ash Pond pursuant to the federal Coal Ash Rule. Nor has it notified 
TDEC that such plans are available, as it is required to do under both the federal rule and 
the Commissioner’s Order.  


 
In Section II. A above, we explain why the proposed closure in place of the Fly Ash 


Pond would violate the federal Coal Ash Rule.  The closure plan for the Fly Ash Pond 
should explain how TVA’s selected method of closure will meet the applicable 
performance standards in light of site-specific conditions including coal ash submerged in 
groundwater.  In its closure plan for the Stilling Pond, TVA must explain how the Stilling 
Pond will meet the performance standards that apply to closure by removal. 


In summary, the Project described in the SEA is inconsistent with state and federal laws 
and requires a plethora of state and federal approvals for significant impacts not identified in the 
SEA.  The Project does not satisfy TVA’s purpose and need, and TVA has not considered a 
reasonable range of alternatives. TVA must go back to the drawing board, and propose and 
analyze an action that will comply with the federal Coal Ash Rule and other applicable laws.  


 


 Sincerely, 


   


         Amanda Garcia 
        Staff Attorney 
                                           Southern Environmental Law Center 


  Axel Ringe 
               Conservation Chair 
                                  Tennessee Chapter Sierra Club 


         Angela Garrone  
              Research Attorney 
                                         Southern Alliance for Clean Energy 


CC: Chuck Head, Kendra Abkowitz, Tisha Calabrese Benton, Pat Flood, Joe Sanders, Jenny 
Howard (TDEC); Christopher Militscher (EPA Region 4 NEPA) 
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		A. The federal Coal Ash Rule does not allow TVA to leave coal ash permanently submerged in groundwater.

		B.  The federal Coal Ash Rule does not allow TVA to use coal ash as “fill” when closing in place an unlined, leaking coal ash pit such as the Fly Ash Pond.

		C.  The Tennessee Solid Waste Disposal Act requires TVA to obtain authorization before undertaking the Project.
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From: Militscher, Chris
To: Gissentanna, Larry
Cc: Farmer, Alan; Carol Monell (Monell.Carol@epa.gov); Mancusi-Ungaro, Philip; Hicks, Matt
Subject: FW: Comments of SELC, et al., on draft supplemental environmental assessment for ash impoundment closure at

Bull Run Fossil Plant
Date: Monday, June 19, 2017 8:05:00 AM
Attachments: 2017_06_15_SELC et al Comments on Bull Run SEA.PDF

Larry: Please contact TVA and request a copy of this Supplemental EA that SELC is referencing in
their letter.  Thanks
 

From: Amanda Garcia [mailto:agarcia@selctn.org] 
Sent: Thursday, June 15, 2017 3:27 PM
To: arfarless@tva.gov; ccr@tva.gov
Cc: Axel C Ringe (onyxfarm@bellsouth.net) <onyxfarm@bellsouth.net>; angela@cleanenergy.org;
Chuck.Head@tn.gov; Joseph.Sanders@tn.gov; Jenny Howard (Jenny.Howard@tn.gov)
<Jenny.Howard@tn.gov>; Kendra Abkowitz (Kendra.Abkowitz@TN.gov)
<Kendra.Abkowitz@TN.gov>; Pat.Flood@tn.gov; Tisha.Calabrese@tn.gov; Militscher, Chris
<Militscher.Chris@epa.gov>; DJ Gerken <djgerken@selcnc.org>
Subject: Comments of SELC, et al., on draft supplemental environmental assessment for ash
impoundment closure at Bull Run Fossil Plant
 
Dear Ms. Farless,
 
Please find attached the comments of the Southern Environmental Law Center, Tennessee Chapter
Sierra Club, and Southern Alliance for Clean Energy regarding the draft Supplemental EA for Ash
Impoundment Closure at Bull Run Fossil Plant.
 
Sincerely,
Amanda
Amanda Garcia
Staff Attorney
Southern Environmental Law Center
The Bridge Building
2 Victory Avenue, Suite 500
Nashville, TN 37213
615-921-9470
agarcia@selctn.org
 
PRIVILEGE AND CONFIDENTIALITY NOTICE
 
This message is intended only for the use of the individual or entity to which it is addressed
and may contain information that is privileged, confidential, and exempt from disclosure
under applicable law as attorney work-product, or as an attorney-client or otherwise
confidential communication. If the reader of this message is not the intended recipient, you
are hereby notified that any dissemination, distribution, copying, or other use of a
transmission received in error is strictly prohibited. If you have received this transmission in

mailto:Militscher.Chris@epa.gov
mailto:Gissentanna.Larry@epa.gov
mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=966f99f1d54242a48c83c46176f71383-Farmer, Gregory
mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=79068469fd5c4aeea50f2a2d6444d5e9-Monell, Carol
mailto:Mancusi-Ungaro.Philip@epa.gov
mailto:Hicks.Matthew@epa.gov
mailto:agarcia@selctn.org



Charlottesville  •  Chapel Hill  •  Atlanta  •  Asheville  •  Birmingham   •  Charleston  •  Nashville  •  Richmond  •  Washington, DC 


SO U T H E R N  EN V I R O N M E N TA L LAW CE N T E R 
 


Telephone  615-921-9470 2 VICTORY AVENUE SOUTH, SUITE 500 
NASHVILLE, TN 37213 


 


Facsimile   615-921-8011 


 


June 15, 2017 
 
 


Ms. Ashley R. Farless, PE, AICP 
NEPA Compliance 
Tennessee Valley Authority 
1101 Market Street 
Chattanooga, TN 37402 
 
Via email to arfarless@tva.gov  


Re: Bull Run Fossil Plant Ash Impoundment Closure Project Supplemental 
Environmental Assessment  


Dear Ms. Farless: 


The Southern Environmental Law Center (“SELC”), the Tennessee Chapter of the Sierra 
Club, and the Southern Alliance for Clean Energy (“Conservation Groups”) are writing to object 
to TVA’s revised  proposal to close the leaking, unlined Fly Ash Pond in place, and to dump 
additional coal ash into Fly Ash Pond before closing it (the “Project”).  The Project described in 
the supplemental environmental assessment (“SEA”) is inconsistent with the purpose and need 
identified by TVA: to comply with state law and the federal Coal Ash Rule.  Rather than 
explaining how TVA will comply with these laws, the SEA describes TVA’s plans to operate the 
northern portion of the Fly Ash Pond as an open dump in violation of federal law.  The SEA also 
disregards the Tennessee Department of Environment and Conservation’s (“TDEC’s”) repeated 
instruction that TVA must obtain authorization before moving coal ash for disposal anywhere 
except an approved solid waste landfill.  


As EPA Region 4 explained regarding TVA’s blanket decision to cap its coal ash ponds in place: 


If the TVA is unable to meet the requirements of the CCR Rule or 
any requirements of the States for the preferred alternative, the 
EPA recommends that the TVA consider re-opening the NEPA 
process and potentially re-evaluating its preferred and selected 
alternatives for any of the specific impoundments that may be in 
question.1 


                                                 
1 Letter from G. Alan Farmer, Director, Resource Conservation and Recovery Division, EPA Region 4, to Amy 
Henry, TVA, re: Letter of Clarification on Ash Impoundment Closures (October 18, 2016). 
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TVA previously determined it would leave coal ash permanently submerged in 
groundwater in the Fly Ash Pond.2  Because this violates the federal Coal Ash Rule, TVA, 
rightly, has re-opened the NEPA process.  Unfortunately, the SEA does not include any 
alternatives that would allow it to comply with federal and state law.  Because it would violate 
state and federal law, the Project itself does not satisfy TVA’s stated purpose and need.  The 
SEA therefore is fundamentally deficient.  TVA should withdraw the SEA and comply with the 
requirements of NEPA and all applicable federal and state laws.    


I. Factual Background 


Conservation Groups have provided several sets of comments on TVA’s Environmental 
Impact Statement for Ash Impoundment Closure (“Ash Closure EIS”).3 Conservation Groups 
have also alerted TDEC to TVA’s non-compliance with the federal Coal Ash Rule at Bull Run 
and throughout its Tennessee fleet.4 In addition, the Southern Environmental Law Center 
provided comments to TDEC regarding TVA’s previous claim that it would “beneficially reuse” 
coal ash from the Bottom Ash Disposal Area in the closure of the Fly Ash Pond at Bull Run.5 
Each of these comment letters, including all of the issues raised and all of the attachments, are 
incorporated by reference into this letter.   


From our previous comments, we distill the following relevant facts. 


The Bull Run Fossil Plant is located at the convergence of the Clinch River and Bull Run 
Creek.  As the map below illustrates, portions of all of the coal ash impoundments addressed in 
the Final Plan, including the Fly Ash Pond, Sluice Channel, Stilling Pond, Gypsum Disposal 
Area and Bottom Ash Disposal Area, are located within the normal pool elevation of the 
inundated Clinch River and Bull Run Creek.  


  


                                                 
2 TVA, Record of Decision, Final Environmental Impact Statement for Ash Impoundment Closure (July 29, 2016). 
3 SELC et al., Comments on Draft Ash Impoundment Closure Environmental Impact Statement (Mar. 9, 2016); 
Letter from SELC, et al., to Ashley Farless, TVA, re: TVA’s Obligation to Prepare a Supplemental Environmental 
Impact Statement for Draft Ash Impoundment Closure Environmental Impact Statement, Part I-Programmatic 
NEPA Review, and Part II, Site-Specific NEPA Review (“DEIS”) (Originally published December 2015); TVA’s 
Continuing Refusal to Disclose and Properly Analyze Key Environmental Impacts in the DEIS (May 23, 2016) ; 
SELC, et al., Comments on Final Ash Impoundment Closure Environmental Impact Statement (June 8, 2016). 
4 Letter to Commissioner Robert J. Martineau, Jr., Tennessee Department of Environment and Conservation, from 
Amanda Garcia, Southern Environmental Law Center, et al., Re: TVA’s Noncompliance with the Federal Coal Ash 
Rule and State Law Governing Closure of Coal Ash Ponds; TDEC Oversight of TVA’s Implementation of Federal 
Coal Ash Rule Pursuant to the Commissioner’s Order, OGC15-0177 (December 21, 2016) [hereinafter “TVA 
Federal Noncompliance Letter”).   
5 Letter to Chuck Head, TDEC, from Amanda Garcia, SELC, re: Bull Run Fossil Plant: Commissioner’s Order; 
Final Ash Pond Closure Plan; Beneficial Use Determination (July 22, 2016), and accompanying attachments 
[hereinafter SELC Letter to TDEC re: Bull Run Fossil Plant].  
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The drinking water intake for the West Knox Utility District, also shown on the map, is 
approximately 1800 feet, or just over one quarter mile, downstream from the Fly Ash Pond.6   


In its final Ash Closure EIS, TVA admitted that ash in the Fly Ash Pond is buried in an 
average of 18 feet of groundwater.7  This is consistent with the analysis we previously submitted 
to TVA and shared with TDEC, in which we determined that approximately 10 to 25 feet of ash 
in the disposal areas is in contact with groundwater that flows into the Clinch River and Bull Run 
Creek.8 


The groundwater downgradient of all of the coal ash disposal areas at Bull Run, including 
the Fly Ash Pond, is contaminated with coal ash indicator pollutants.9  Arsenic concentrations in 
a well downgradient from the Fly Ash Pond regularly exceed groundwater protection 
standards.10 Groundwater mounding in the Fly Ash Pond has caused the groundwater to flow 
toward both Bull Run Creek and the Clinch River.11 


In sum, coal ash is submerged in and contaminating groundwater in the Fly Ash Pond, 
and the contaminated groundwater is flowing into the nearby surface waters.  


II.  The Project does not satisfy the purpose and need identified in the SEA. 


In the SEA, TVA explains the purpose of the Project as “to support the implementation of 
TVA’s stated goal of eliminating all wet CCR storage at its coal plants by closing the Fly Ash 
Impoundment at BRF, and to assist TVA in complying with state requirements and the U.S. 
Environmental Protection Agency’s (EPA) CCR Rule.”12 For the reasons set forth below, among 
others, the Project would not accomplish this purpose. 


A. The federal Coal Ash Rule does not allow TVA to leave coal ash permanently 
submerged in groundwater. 


As we have explained in previous letters, the federal Coal Ash Rule does not allow TVA 
to leave coal ash permanently submerged in groundwater, indefinitely polluting the groundwater 


                                                 
6 Quarles Report re: Beneficial Use, Ref. 13 and 14 (TVA, Final Ash Impoundment Closure EIS Part I-
Programmatic NEPA Review and Part II-Site-Specific NEPA Review, Part II (Bull Run) 24 (June 2016) [hereinafter 
FEIS Part I and FEIS Part II]). 
7 FEIS Part I, Chapter A.2 Response to Comments at 27. 
8 Global Environmental LLC, Supplemental Technical Comments (May 13, 2016) [hereinafter Quarles Report re: 
Bull Run], Paragraphs 11-18.  , Paragraphs 11-18 and Ref. 1, 3, 4, 6, 8, 10, 11. 
9 SELC et al., Comments on Draft Ash Impoundment Closure Environmental Impact Statement (Mar. 9, 2016); 
Letter from SELC, et al., to Ashley Farless, TVA, re: TVA’s Obligation to Prepare a Supplemental Environmental 
Impact Statement for Draft Ash Impoundment Closure Environmental Impact Statement, Part I-Programmatic 
NEPA Review, and Part II, Site-Specific NEPA Review (“DEIS”) (Originally published December 2015); TVA’s 
Continuing Refusal to Disclose and Properly Analyze Key Environmental Impacts in the DEIS (May 23, 2016). 
10 Quarles Report re: Bull Run, Paragraphs 26-27 and Ref. 6. 
11 Id. 
12 SEA 3. 
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and adjacent surface water. 13  Among other requirements, the performance standards governing 
closure in place require a utility to demonstrate that closure will: 


(i)  Control, minimize or eliminate, to the maximum extent feasible, post-closure infiltration 
of liquids into the waste and releases of CCR, leachate, or contaminated run-off to the 
ground or surface waters or to the atmosphere; 


(ii)  Preclude the probability of future impoundment of water, sediment, or slurry; and, in 
order to achieve structural stability, 


(iii)Free liquids must be eliminated by removing liquid wastes or solidifying the remaining 
wastes and waste residues.14 


 
Where coal ash is submerged in groundwater, these standards cannot be satisfied.  First, 


leaving coal ash in groundwater where it will be continually subject to lateral inflow and 
recharge does not “minimize” infiltration of liquids into the waste or releases into groundwater 
and, in many cases, surface water. Second, a closed pond containing ash submerged in 
groundwater will continue to impound water, however imperfectly, given ongoing leaks and 
groundwater seeps.15  Finally, free liquids cannot be eliminated prior to installing a cap because 
groundwater will continue to flow through the coal ash. 


Guidance posted by EPA on its website confirms our common-sense understanding of the 
plain language of the federal Coal Ash Rule.16 Where coal ash is submerged in groundwater, a 
utility is required to “clean close,” or excavate the coal ash.17 


As summarized in Section I above, coal ash in the Fly Ash Pond is submerged in 
groundwater.  Because the Project would result in the closure of the northern portion of the Fly 
Ash Pond in place, it would leave coal ash permanently submerged in and contaminating 
groundwater. This would constitute open dumping in violation of the federal Coal Ash Rule. 


 


                                                 
13 See, e.g., TVA Federal Noncompliance Letter, 12-14. 
14  40 C.F.R.§ 257.102(d)(1)-(2). 
15 For a nearby example at the Kingston Plant, consider the condition of the Ball Field/Original Ash Impoundment 
area and its impact on the East Dike. See, e.g., AECOM, TVA Coal Combustion Product Disposal Program, TVA 
Kingston Fossil Plant, Seepage Repair Options East Dike, 9, 11-12 (January 6, 2016) (noting that seeps in the East 
Dike are caused by groundwater, not precipitation or flows through sluice trench); see also Letter to Vena Jones, 
TDEC, from Amanda Garcia, SELC, et al., re: Revised Application, Alternatives Analysis, and Documentation of 
Economic and Social Necessity for Proposed Aquatic Resources Alteration Permit and Section 401 Water Quality 
Certification for Repairs to East Dike at TVA’s Kingston Fossil Plant, 8 (File # NRS16.142). 
16 EPA, Relationship Between the Resource Conservation and Recovery Act’s Coal Combustion Residuals Rule and 
the Clean Water Act's National Pollutant Discharge Elimination System Permit Requirements, “Closure 
Requirements,” https://www.epa.gov/coalash/relationship-between-resource-conservation-and-recovery-acts-coal-
combustion-residuals-rule#Closure (last accessed May 17, 2017). 
17 “Clean closing” means removing the ash and decontaminating the area.  See  40 C.F.R. § 257.102(c) (describing 
performance standard for closure by removal of coal ash). 



https://www.epa.gov/coalash/relationship-between-resource-conservation-and-recovery-acts-coal-combustion-residuals-rule%23Closure

https://www.epa.gov/coalash/relationship-between-resource-conservation-and-recovery-acts-coal-combustion-residuals-rule%23Closure
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B.  The federal Coal Ash Rule does not allow TVA to use coal ash as “fill” when 
closing in place an unlined, leaking coal ash pit such as the Fly Ash Pond. 


In the SEA, TVA proposes to use coal ash from the Stilling Pond and the southern 
portion of the Fly Ash Pond as “fill” in the closure of the northern portion of the Fly Ash Pond.18 


As SELC explained in a letter to TDEC dated July 22, 2016, dumping additional ash into 
an unlined pit in and next to a river during closure is not authorized under federal law.19 It does 
not constitute “beneficial use.”20  TVA’s proposal to dump more coal ash into leaking, unlined 
surface impoundments such as the Fly Ash Pond before covering it is “disposal” under the 
minimum requirements of the federal Coal Ash Rule, not beneficial use. 


If TVA wants to dispose of additional ash in the Fly Ash Pond or elsewhere, it needs to 
comply with the requirements that apply to new landfills.  Among other requirements, under the 
Coal Ash Rule, TVA is prohibited from creating a new landfill without a buffer of at least five 
feet between coal ash and the water table.21  Any additional disposal of coal ash in the Fly Ash 
Pond by TVA would plainly violate this provision by placing ash below the water table. 


To the extent that TVA contends that the northern portion of the Fly Ash Pond is not a 
surface impoundment, the Coal Ash Rule regulates “CCR piles” as landfills, and creating a 
“CCR pile” in the northern portion of the Fly Ash Pond would also trigger the requirements that 
apply to new landfills.22 


Finally, nearly two years ago, TDEC authorized TVA to begin “temporarily storing” 
bottom ash in the “dry area” of the Fly Ash Pond.23  The SEA does not disclose this open dump, 
which is illegal disposal under the federal Coal Ash Rule whether the northern portion of the Fly 
Ash Pond is considered a surface impoundment or a CCR pile. Nor does the SEA explain what 
TVA intends to do with this bottom ash pile during the closure of the Fly Ash Pond.   


C.  The Tennessee Solid Waste Disposal Act requires TVA to obtain 
authorization before undertaking the Project. 


TDEC notified TVA, by letter dated September 13, 2016, of its obligation under the 
Tennessee Solid Waste Disposal Act to seek the State’s approval for any plans to move coal ash 
from one impoundment or disposal area to another one, or within an impoundment, unless it is to 
an approved solid waste landfill or within an active treatment pond to improve wastewater 


                                                 
18 SEA 7. 
19 Letter from Amanda Garcia, SELC, to Chuck Head, TDEC, re: Bull Run Fossil Plant, 6-22 (July 22, 2016). 
20 Id. 
21 40 C.F.R. § 257.60. 
22 40 C.F.R. § 257.53; 80 Fed. Reg. 21356. 
23 Letter from Glen Pugh, TDEC, to Sam Hixon, TVA (August 6, 2015). TVA has not adequately demonstrated that 
this “temporary storage” should be exempt from obtaining a solid waste permit. See TN Rule 0400-11-01-
.02(b)(3)(xvi)(requiring materials intended to be “reused” to, upon request from the Commissioner, demonstrate that 
a viable market exists and that the material is being stored in a manner to minimize the potential for harm to the 
public health and environment). Nor can it, because its proposed “reuse” is not authorized by state or federal law. 
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treatment efficiency.  Citing section 68-211-106(j) of the Tennessee Code, TDEC informed TVA 
that “…if anyone plans to use coal ash as fill material… at wastewater treatment units or for 
disposal in connection with [this] use[], the Department must first approve the action.”24   


TDEC reiterated its position in a letter dated May 3, 2017, stating: 


Current NPDES permits for treatment of CCR wastewater in surface 
impoundments only includes CCR surface impoundments or portions of 
CCR surface impoundments where CCR wastewater is actively treated. 
This distinction is important because management of CCR materials in 
non-registered CCR disposal sites, in inactive surface impoundments and 
portions of CCR impoundments that are no longer active are subject to the 
Solid Waste Disposal Act. Areas permitted as Class II Industrial Landfills 
are subject to the Solid Waste Management Act and the terms of the solid 
waste permit. 


As discussed in the September 12, 2016 letter to TVA from TDEC, the TN 
Solid Waste Disposal Act, T.C.A. 68-211-106(j) governs management of 
CCR material unless: 


1. CCR material is reconfigured within an active and operating 
NPDES permitted wastewater treatment unit to improve 
wastewater treatment efficiency; or  


2. TVA disposes of CCR material into an approved solid waste 
landfill or TVA moves CCR material within the footprint of the 
permitted solid waste landfill.25 


The Project proposes to use coal ash as fill in the inactive northern portion of the Fly Ash 
Pond during closure. This use does not fall into either of the two exceptions identified by TDEC.  
Accordingly, TVA must seek TDEC’s permission before implementing the Project. The SEA 
does not identify this permission as one of the necessary approvals.26 


III. The SEA fails to identify a reasonable range of alternatives. 


The SEA discusses only the no-action alternative and the Project, both of which would 
result in TVA violating federal and state water quality and solid waste laws.27 In Conservation 


                                                 
24 TDEC Letter re: Bull Run EIP, 6. 
25 Letter to Paul Pearman, TVA, from Chuck Head, TDEC, re: TVA Normal Operations (May 3, 2017) (emphasis in 
orginal). 
26 SEA 4. 
27 The no-action alternative would result in TVA continuing to operate the Stilling Pond and the Fly Ash Pond in 
their current form, which would result in continued illegal discharges to groundwater in violation of TVA’s NPDES 
permit. See Letter from Chuck Head, TDEC, to Terrence E. Cheek, TVA, re: NPDES Permit No. TN0005428-
Permit Renewal, TVA Gallatin Fossil Plant (GAF), Gallatin, Sumner County, Tennessee  (May 15, 2017) (“The 
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Groups’ comments on the draft Ash Closure EIS, we identified a range of options for closure by 
removal.28 TVA must consider such a range, including disposal in the on-site landfill that is 
currently being developed at Bull Run.29 


IV. Along with TVA’s failure to identify and analyze any alternatives that would meet 
the purpose and need, TVA has failed to identify a full list of significant 
environmental impacts to groundwater and surface water, each of which requires 
an approval or permission. 


The Project also requires additional state and federal authorization, including but not 
limited to, the following: 


• Dewatering ash ponds:  
 


We previously commented on TVA’s obligation to obtain a NPDES permit or permit 
modification for decanting wastewater and discharging it through existing outfalls.30 This 
obligation attaches to the proposed dewatering of the Fly Ash Pond and the Stilling Pond.  
In 2011, TVA obtained a modification of its NPDES permit to address discharge of 
wastewater decanted during the closure of the Chemical Pond.31 A modification similarly 
is required for dewatering the Fly Ash Pond and the Stilling Pond.  


 
Any such modification must establish technology-based effluent limitations for 


legacy wastewater.32 TVA will also have to quantitatively demonstrate that the 
discharges – which will inevitably change in volume and water quality as the pond 
volume is lowered – will not violate water quality criteria. And TVA will have to conduct 
much more aggressive discharge monitoring. TVA will have to monitor more pollutants, 
and much more often, to ensure that water quality is protected. 


 
• Discharging into Bull Run Creek:  


 
TVA has no permit to discharge pollutants into Bull Run Creek.33 Groundwater 


beneath the Fly Ash Pond is contaminated and flows into Bull Run Creek.34 Because 
                                                                                                                                                             


migration of untreated/partially treated wastewater from a surface impoundment to groundwater is not an NPDES 
authorized discharge.”) 
28 SELC et al., Comments on Draft Ash Impoundment Closure Environmental Impact Statement (Mar. 9, 2016); 
Letter from SELC, et al., to Ashley Farless, TVA, re: TVA’s Obligation to Prepare a Supplemental Environmental 
Impact Statement for Draft Ash Impoundment Closure Environmental Impact Statement, Part I-Programmatic 
NEPA Review, and Part II, Site-Specific NEPA Review (“DEIS”) (Originally published December 2015).  
29 TVA’s Continuing Refusal to Disclose and Properly Analyze Key Environmental Impacts in the DEIS (May 23, 
2016). 
30 Letter from Beth Alexander, SELC, to Joe Sanders, TDEC, re: In the Matter of Tennessee Valley Authority, 
Commissioner’s Order No. OGC15-0177, 2-3 (September 1, 2015). 
31 Bull Run NPDES permit, 4. 
32 See 33 U.S.C §§ 1311(b)(2)(A), 1342(a)(1); 40 C.F.R. §§ 125.3(a), 125.3(c)(2); see, .e.g.,  
N.C. Dep’t of Envtl. Quality, Riverbend Steam Station, NPDES Permit No. NC0004961, at 4 (Feb. 12, 2016). 
33 See Bull Run NPDES I (describing receiving waters as Clinch River for all permitted outfalls). 
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TVA proposes to close the Fly Ash Pond in place, leaving the ash in contact with 
groundwater, the ash will continue to discharge into Bull Run Creek.35 TVA must cease 
these discharges.36  
 


• Modifying or constructing new treatment works: 
 


TVA’s current permit authorizes discharge of “ash pond effluent,” comprising a 
combination of sluiced ash, process water and storm water, from Outfall 001.37 
Modifying or replacing the Stilling Pond with a lined surface impoundment that will treat 
solely process water and storm water will significantly alter the treatment system and the 
characteristics of the waste stream discharging from Outfall 001. TVA’s current NPDES 
permit requires it to notify TDEC of this planned change.38 Under the Tennessee Water 
Quality Control Act, it is unlawful to, among other things, construct or modify treatment 
works without a valid permit.39 


 
• Filling waters of the United States: 


 
TVA is proposing to dump additional coal ash into the Fly Ash Pond, which is 


located in waters of the United States.40  To the extent TVA has been operating the Fly 
Ash Pond as a wastewater treatment facility,41 it will cease to do so when it initiates its 
closure.  Indeed, under the federal Coal Ash Rule, TVA will be obligated to show that the 
closure “[p]reclude[s] the probability of future impoundment of water, sediment, or 
slurry.”42     


 
Accordingly, under Section 404 of the Clean Water Act, TVA must obtain a permit 


from the Army Corp of Engineers in order to discharge dredged or fill materials into 
navigable waters.43 Before the Corps may issue a Section 404 permit, TVA must obtain a 
water quality certification from TDEC under Section 401 of the Clean Water Act.44  


 
 


                                                                                                                                                             
34 Quarles Report re: Bull Run, Paragraphs 11-27. 
35 Id. 
36 See Letter from Chuck Head, TDEC, to Terrence E. Cheek, TVA, re: NPDES Permit No. TN0005428-Permit 
Renewal, TVA Gallatin Fossil Plant (GAF), Gallatin, Sumner County, Tennessee  (May 15, 2017) (“The migration 
of untreated/partially treated wastewater from a surface impoundment to groundwater is not an NPDES authorized 
discharge.”) 
37 Bull Run NPDES Permit, 1. 
38 Id., 10. 
39 Tenn.  Code § 69-3-108(b).  
40 See map above; see also Quarles Report re: Bull Run, Paragraphs 11-18 and Ref. 1, 3, 4, 6, 8, 10, 11. 
41 TVA asserts that its ponds are exempt from section 404 because they are wastewater treatment facilities. See FEIS 
Part I 93. 
42 40 C.F.R. § 257.102(d)(1). 
43 33 U.S.C. § 1344. 
44 33 U.S.C. § 1341. 
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• Preparing and Posting Coal Ash Rule Closure Plans and Notifying TDEC: 
 


Finally, we note that TVA has not prepared and posted closure plans for the Stilling 
Pond and the Fly Ash Pond pursuant to the federal Coal Ash Rule. Nor has it notified 
TDEC that such plans are available, as it is required to do under both the federal rule and 
the Commissioner’s Order.  


 
In Section II. A above, we explain why the proposed closure in place of the Fly Ash 


Pond would violate the federal Coal Ash Rule.  The closure plan for the Fly Ash Pond 
should explain how TVA’s selected method of closure will meet the applicable 
performance standards in light of site-specific conditions including coal ash submerged in 
groundwater.  In its closure plan for the Stilling Pond, TVA must explain how the Stilling 
Pond will meet the performance standards that apply to closure by removal. 


In summary, the Project described in the SEA is inconsistent with state and federal laws 
and requires a plethora of state and federal approvals for significant impacts not identified in the 
SEA.  The Project does not satisfy TVA’s purpose and need, and TVA has not considered a 
reasonable range of alternatives. TVA must go back to the drawing board, and propose and 
analyze an action that will comply with the federal Coal Ash Rule and other applicable laws.  


 


 Sincerely, 


   


         Amanda Garcia 
        Staff Attorney 
                                           Southern Environmental Law Center 


  Axel Ringe 
               Conservation Chair 
                                  Tennessee Chapter Sierra Club 


         Angela Garrone  
              Research Attorney 
                                         Southern Alliance for Clean Energy 


CC: Chuck Head, Kendra Abkowitz, Tisha Calabrese Benton, Pat Flood, Joe Sanders, Jenny 
Howard (TDEC); Christopher Militscher (EPA Region 4 NEPA) 
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STATE OF TENNESSEE 


DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER RESOURCES  
William R. Snodgrass - Tennessee Tower 


312 Rosa L. Parks Avenue, 11th Floor 
Nashville, Tennessee  37243-1102 


 
December 22, 2017 


 


Mr. Terence Edward Cheek 


Senior Manager, Water Permitting, Compliance and Monitoring 


e-copy: techeek@tva.gov  


TVA 


1101 Market St., BR 4A-C 515 


Chattanooga, TN 37402 


 


Subject: Draft of NPDES Permit No. TN0005410 


  TVA - Bull Run Fossil Plant (BRF) 


  Clinton, Anderson County, Tennessee 


 


Dear Mr. Cheek: 


 


Enclosed please find a draft copy of the NPDES Permit No. TN0005410, which the Division of Water 


Resources proposes to issue. This draft copy is furnished to you solely for your review of its provisions. No 


wastewater discharges are authorized by this draft permit. The issuance of this permit is contingent upon your 


meeting all of the requirements of the Tennessee Water Quality Control Act and the Rules and Regulations of 


the Tennessee Water Quality, Oil and Gas Board. 


 


Also enclosed is a copy of the public notice that announces our intent to issue this permit. The notice affords the 


public an opportunity to review the draft permit and, if necessary, request a public hearing on this issuance 


process. If you disagree with the provisions and requirements contained in the draft permit, you have thirty (30) 


days from the date of this correspondence to notify the division of your objections. If your objections cannot be 


resolved, you may appeal this permit upon issuance. This appeal should be filed in accordance with Section 69-


3-110 of the Tennessee Code Annotated. 


 


If you have questions, please contact Mr. Bob Alexander at (615) 532-0659 or by E-mail at 


Robert.Alexander@tn.gov. 


 


Sincerely, 


 
Vojin Janjić 


Manager, Water-Based Systems 
 


Enclosure 
 


cc: Permit Section File 


Knoxville Environmental Field Office 


 NPDES Permit Section, EPA Region IV, r4npdespermits@epa.gov 


EPAR4, shell.karrie-jo@epa.gov  


Mr. Axel Ringe, Vice Conservation Chair, Sierra Club, onyxfarm@bellsouth.net 


Ms. Angela Garrone, Southeast Energy Research Attorney, Southern Alliance for Clean Energy, angela@cleanenergy.org 


Mr. J. Scott Hambrick, Plant Manager, TVA - Bull Run Fossil Plant, jshambrick@tva.gov 


Mr. Steed Stagnolia, Program Administrator, Environmental, , skstagnolia@tva.gov 


Ms. Abigail Dillen, Staff Attorney, Earthjustice, adillen@earthjustice.org 


Mr. Rob D Burnette, P.E., TDEC, Rob.Burnette@tn.gov 


Ms. Karrie-Jo Robinson Shell, Environmental Engineer, US EPA Region 4, shell.karrie-jo@epa.gov 



mailto:techeek@tva.gov

mailto:r4npdespermits@epa.gov

mailto:shell.karrie-jo@epa.gov





Ms. Kimberly Wilson, J.D., Environmental Integrity Project, kwilson@environmentalintegrity.org 


 Bonnie Swinford, Board Member, United Mountain Defense, bswinford1@yahoo.com 


Mr. Aaron Isherwood, Senior Staff Attorney, Sierra Club and Sierra Club Tennessee Chapter, aaron.isherwood@sierraclub.org 


Mr. Robert S. Wilkinson, CCR Technical Manager,, robert.s.wilkinson@tn.gov 


Mr. James T Clark, GEO4, TDEC-SWM, James.Clark@tn.gov 


Mr. Britton Dotson, Fellow, TDEC Division of Water Resources, britton.dotson@tn.gov 


Ms. Angela Adams, angela.adams@tn.gov 


Mr. Chuck Head, TDEC, Chuck.Head@tn.gov 


Ms. Amanda Garcia, Staff Attorney, SELC, agarcia@selctn.org 


Ms. Dana L. Wright, Director of Policy and Legislative Affairs, TCWN, dana@tcwn.org 


Mr. Scott Sims, Consultant, 1265 Edgemoor Road, Clinton, TN  37716-6270 


Mr. Steven R. Alexander, Ecologist, U.S. Fish and Wildlife Service (USFWS), steven_alexander@fws.gov







 


 


     
 


No. TN0005410 
 


Authorization to discharge under the 
National Pollutant Discharge Elimination System (NPDES) 


Issued By 
 


STATE OF TENNESSEE 
DEPARTMENT OF ENVIRONMENT AND CONSERVATION 


DIVISION OF WATER RESOURCES  
William R. Snodgrass - Tennessee Tower 


312 Rosa L. Parks Avenue, 11th Floor 
Nashville, Tennessee  37243-1102 


 
Under authority of the Tennessee Water Quality Control Act of 1977 (T.C.A. 69-3-101 et seq.) and the 
delegation of authority from the United States Environmental Protection Agency under the Federal Water 
Pollution Control Act, as amended by the Clean Water Act of 1977 (33 U.S.C. 1251, et seq.)  
 
Discharger: TVA – Bull Run Fossil Plant 
 
is authorized to discharge:  treated ash pond effluent consisting of coal yard runoff including coal storage area 
drainage, utility building area drainage, and fire protection flushes; combustion residual leachate; nonchemical 
metal cleaning wastes; ammonia storage area runoff; water treatment plant wastes including RO system reject 
and backwash; drainage from sluice line trench; station sump discharge including ash system leakage and boiler 
bottom overflow and fan bearing cooling water, equipment cooling and lubricating water, fire protection flushes, 
floor washing, roof drains and precipitator washdown, boiler water leakage, analytical process wastewater, 
basement boiler blowdown, and lab sample stations; stormwater from FGD area sump; and AAF area sump with 
precipitator wash and raw water leakage from Outfall 001; once-through condenser cooling water discharge plus 
flows from Outfall 001; boiler blowdown; discharge from underflow ponds with fire protection flushes, raw water 
leakage and transformer/switchyard runoff; intake screen backwash from Outfall 004 and FGD strainers; 
discharge from FGD stormwater pond Outfall 01a; and emergency overflow from pond at FGD dewatering facility 
an/landfill area only in probable maximum precipitation event, and discharge from Outfall 006 from Outfall 002; 
and operation of a cooling water intake structure 


 
from a facility located: in  Clinton, Anderson County, Tennessee 


to receiving waters named: Clinch River mile 46.3 


 
in accordance with effluent limitations, monitoring requirements and other conditions set forth herein. 
 
This permit shall become effective on:  
This permit shall expire on:  
Issuance date:  
   
 for Tisha Calabrese Benton 
 Director 
CN-0759 RDA 2366 
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PART I - EFFLUENT LIMITATIONS AND MONITORING 
REQUIREMENTS 


 
A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 


 
 TVA-Bull Run Fossil Plant is authorized to discharge to Clinch River at mile 46.3: 
 


Location Characteristics 


Outfall 001 


treated ash pond effluent consisting of coal yard runoff including coal 
storage area drainage, utility building area drainage, and fire protection 
flushes; combustion residual leachate; nonchemical metal cleaning 
wastes, ammonia storage area runoff; water treatment plant wastes 
including RO system reject and backwash; drainage from sluice line 
trench; station sump discharge including ash system leakage and boiler 
bottom overflow and fan bearing cooling water, equipment cooling and 
lubricating water, fire protection flushes, floor washing, roof drains and 
precipitator washdown, boiler water leakage, analytical process 
wastewater, basement boiler blowdown, and lab sample stations; 
stormwater from FGD area sump; and AAF area sump with precipitator 
wash and raw water leakage 
 
During this permit cycle, TVA plans to cease treating coal combustion 
residuals in this treatment facility with conversion from a CCR 
impoundment to a process water basin treating general plant 
wastewaters. 


Outfall 002 
once-through condenser cooling water discharge, plus equipment cooling 
water less water withdrawal for transport water disposal (-3.61 MGD)  


Outfall 004 Intake screen backwash (raw river water) 


IMP 009 FGD and bottom ash dewatering systems wastewater 


 
 
These discharges shall be limited and monitored by the permittee as specified below: 
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OUTFALL 001 – STILLING POND/PROCESS WATER BASIN 


 
 1. INTERIM Permit requirements applicable upon the permit Effective Date. 


 
Code  Parameter Qualifier Value Unit Sample Type  Frequency Statistical Base 


00400 pH >= 6.0 SU Grab Weekly Minimum 


00400 pH <= 9.0 SU Grab Weekly Maximum 


00530 
Total Suspended Solids 
(TSS) 


<= 84 mg/L Grab Monthly Daily Maximum 


00530 
Total Suspended Solids 
(TSS) 


<= 26 mg/L Grab Monthly Monthly Average 


00556 Oil & Grease <= 16 mg/L Grab Monthly Daily Maximum 


00556 Oil & Grease <= 12 mg/L Grab Monthly Monthly Average 


01002 Arsenic, total (as As) Report - mg/L Grab Monthly Daily Maximum 


01007 Barium, total (as Ba) Report - mg/L Grab Monthly Daily Maximum 


01012 Beryllium, total (as Be) Report - mg/L Grab Monthly Daily Maximum 


01027 Cadmium, total (as Cd) Report - mg/L Grab Monthly Daily Maximum 


01034 Chromium, total (as Cr) Report - mg/L Grab Monthly Daily Maximum 


01042 Copper, total (as Cu) Report - mg/L Grab Monthly Daily Maximum 


01045 Iron, total (as Fe) Report - mg/L Grab Monthly Daily Maximum 


01051 Lead, total (as Pb) Report - mg/L Grab Monthly Daily Maximum 


01059 Thallium, total (as Tl) Report - mg/L Grab Monthly Daily Maximum 


01067 Nickel, total (as Ni) Report - mg/L Grab Monthly Daily Maximum 


01077 Silver, total (as Ag) Report - mg/L Grab Monthly Daily Maximum 


01092 Zinc, total (as Zn) Report - mg/L Grab Monthly Daily Maximum 


01097 Antimony, total (as Sb) Report - mg/L Grab Monthly Daily Maximum 


01105 Aluminum, total (as Al) Report - mg/L Grab Monthly Daily Maximum 


01147 Selenium, total (as Se) Report - mg/L Grab Monthly Daily Maximum 


50050 Flow Report - Mgal/d Instantaneous Weekly Monthly Average 


50050 Flow Report - Mgal/d Instantaneous Weekly Daily Maximum 


TRP3B 
IC25 Static Renewal 7 
Day Chronic 
Ceriodaphnia 


Report - % Grab 
Once per 


Permit  
Minimum 


TRP6C 
IC25 Static Renewal 7 
Day Chronic Pimephales 


Report - % Grab 
Once per 


Permit  
Minimum 


 Fluoride                                Report - mg/L Grab Monthly Daily Maximum 


 Boron                                Report - mg/L Grab Monthly Daily Maximum 


 Calcium                                  Report - mg/L Grab Monthly Daily Maximum 


 Sulfate Report - mg/L Grab Monthly Daily Maximum 



http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:1820

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:1820

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:1820

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:1820

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:1820

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:1820

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:1820

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:1820
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 Total Dissolved Solids Report - mg/L Grab Monthly Daily Maximum 


 Cobalt                                    Report - mg/L Grab Monthly Daily Maximum 


 Lithium                                   Report - mg/L Grab Monthly Daily Maximum 


 Molybdenum                          Report - mg/L Grab Monthly Daily Maximum 


 Ra
228


 and Ra
229


 Report - mg/L Grab Monthly Daily Maximum 


 
 


2. FINAL Permit requirements include the Interim Permit Limits, as well as 
limitations for bottom ash transport water which are applicable 
December 1, 2023, as follows, pending reconsideration of rules at 40 
CFR Part 423 by EPA: 


 
Bottom ash transport water. Except for those discharges to which paragraph 40 CFR 423.13 
(k)(2) applies, or when the bottom ash transport water is used in the FGD scrubber, there 
shall be no discharge of pollutants in bottom ash transport water. 
 


OUTFALL 002 – CONDENSER COOLING WATER 


TDEC will extend the thermal variance of 31.1 degrees C in the renewed permit 


 


Description : External Outfall, Number : 002, Monitoring : Effluent Gross, Season : All Year 


Code  Parameter Qualifier Value Unit  Sample Type  Frequency Statistical Base 


    


00010 Temperature, water deg. C <= 36.1 deg C Calculated
1
 Daily 


Daily 
Maximum     


50050 Flow Report - Mgal/d Pump Log Daily 
Daily 


Maximum     


50050 Flow Report - Mgal/d Pump Log Daily 
Monthly 
Average     


TRP3B 
IC25 Static Renewal 7 Day 
Chronic Ceriodaphnia 


>= 100 % Composite Annual Minimum 
    


TRP6C 
IC25 Static Renewal 7 Day 
Chronic Pimephales 


>= 100 % Composite Annual Minimum 
    


                                                
1
 Intake temperature is measured hourly (continuously) but reported as a daily average once per 


day. The daily average discharge temperature shall be calculated for the cooling channel based 
on the 24-hour average intake temperature, 24-hour average unit load, and the 24-hour average 
flow through Outfall 002. 
 



http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:6

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:6

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:6

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:6

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:6

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:6

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:6

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:6
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Description : External Outfall, Number : 002, Monitoring : Intake from Stream, Season : All Year 


Code Parameter Qualifier Value Unit Sample Type Frequency 
Statistical 


Base     


00010 
Temperature, water 
deg. C 


Report - 
deg 
C 


Recorder –see 
note below 


Continuous – see 
note below 


Daily 
Maximum     


Description : External Outfall, Number : 002, Monitoring : See Comments, Season : All Year 


Code Parameter Qualifier Value Unit Sample Type Frequency 
Statistical 


Base     


34044 
Oxidants, total 
residual 


<= .011 mg/L Grab Weekly 
Monthly 
Average     


34044 
Oxidants, total 
residual 


<= .019 mg/L Grab Weekly 
Daily 


Maximum     


 


Temperature Reporting:  Monitoring procedures: Intake temperature is measured 
hourly (continuously) but reported as a daily average once per day. The daily average 
discharge temperature shall be calculated for the cooling channel based on the 24-hour 
average intake temperature, 24-hour average unit load, and the 24-hour average flow through 
Outfall 002. 


 
Total Residual Oxidant (TRO) monitoring shall be applicable when chlorine, bromine, 


or any other oxidants are added to the condenser cooling water. The acceptable methods for 
analysis of TRC are any methods specified in 40 CFR, Part 136. The Method Detection Level 
(MDL) for TRC shall not exceed 0.05 mg/l unless the permittee demonstrates that its MDL is 
higher. The permittee shall retain the documentation that justifies the higher MDL, and shall 
have that documentation available for review upon request. In cases where the permit limit is 
less than the MDL, the reporting of TRC at less than the MDL shall be interpreted to constitute 
compliance with the permit limit. 


 


OUTFALL 004 – INTAKE SCREEN BACKWASH 


 No numeric limits or reporting requirements are established; discharges of intake screen 
backwash are limited to material present in the raw water source. 
 


IMP 009 FGD AND BOTTOM ASH DEWATERING WASTEWATER 


IMP 009 discharges to Outfall 001 to the Clinch River. The effluent consists of the filtrate 
from the FGD dewatering and bottom ash dewatering facilities. 
 


Monitoring of mercury is included. FGD wastewater remains the only significant source 
of mercury in BRF wastewater following conversion to dry ash management. Numeric limits for 
TSS and O&G are applicable from ELGs for FGD and Bottom Ash transport water. 


 







TVA Bull Run Fossil Plant 
NPDES Permit TN0005410 


Page 5 of 29 


 


PROPOSED INTERIM EFFLUENT LIMITS –IMP 009, Effective upon issuance. 


INTERIM 
Description : External Outfall, Number : IMP 009, Monitoring : Effluent Gross, Season : All Year 


Code  Parameter Qualifier Value Unit Sample Type  Frequency Statistical Base 


    
00400 pH >= 6.0 SU Grab Weekly Minimum 


    


00400 pH <= 9.0 SU Grab Weekly Maximum 
    


00530 Total Suspended Solids (TSS) <= 100 mg/L Grab Monthly Daily Maximum 
    


00556 Oil & Grease <= 20 mg/L Grab Monthly Daily Maximum 
    


71900 Mercury, total (as Hg) Report - ng/L Grab Monthly Daily Maximum 
    


50050 Flow Report - MGD Instantaneous Weekly Monthly Average 
    


50050 Flow Report - MGD Instantaneous Weekly Daily Maximum 
    


 
PROPOSED FINAL EFFLUENT LIMITS –IMP 009, Effective in 2023 
 


Final Permit Limits for FGD wastewater (i.e., ELGs) are applied at IMP 009 pending 
reconsideration of rules at 40 CFR Part 423 by EPA. The limits are applicable following 
construction/startup of new wastewater treatment and division approval of the initial operating 
period. 
 


FINAL 
Description : Internal Monitoring Point, Number : IMP 009, Monitoring : Effluent Gross, Season : All Year 


Code  Parameter Qualifier Value Unit Sample Type  Frequency Statistical Base 


    
00400 pH >= 6.0 SU Grab Monthly Minimum 


    
00400 pH <= 9.0 SU Grab Monthly Maximum 


    


00530 
Total Suspended Solids 
(TSS) 


<= 100 mg/L Grab Monthly Daily Maximum 
    


00556 Oil & Grease <= 20 mg/L Grab Monthly Daily Maximum 
    


01002 Arsenic, total (as As) <= 11.0 ug/L Grab Monthly Daily Maximum 
    


01002 Arsenic, total (as As) <= 8.0 ug/L Grab Monthly Monthly Average 
    


01027 Mercury, total (as Hg) <= 788 ng/L Grab Monthly Daily Maximum 
    


01027 Mercury, total (as Hg) <= 356 ng/L Grab Monthly Monthly Average 
    


01092 
Nitrite plus Nitrate, total (as 
N) 


<= 17.0 mg/L Grab Monthly Daily Maximum 
    


01092 
Nitrite plus Nitrate, total (as 
N) 


<= 4.4 mg/L Grab Monthly Monthly Average 
    


01147 Selenium, total (as Se) <= 23.0 ug/L Grab Monthly Monthly Average 
    


01147 Selenium, total (as Se) <= 12.0 ug/L Grab Monthly Daily Maximum 
    


50050 Flow Report - MGD Continuous Monthly Monthly Average 
    


50050 Flow Report - MGD Continuous Monthly Daily Maximum 
    


 



http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434
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FINAL LIMITS – Bottom Ash Wastewater at Internal Monitoring Point 009: 


 
Bottom ash transport water. Except for those discharges to which paragraph 40 CFR 


423 (k)(2) applies, or when the bottom ash transport water is used in the FGD scrubber, there 
shall be no discharge of pollutants in bottom ash transport water. 


 
The 2015 ELGs  establish  a  no-discharge  standard  for  bottom  ash  transport  water, 


involving a dry handling or a closed-loop system that recycles flow from the dewatering process. 
 
TVA is both currently installing a bottom ash dewatering system and conveyor system 


and also planning/designing to build the recirculation system separately. These efforts are 
required in order to meet the Applicability Date for No-Discharge of December 1, 2023, per 40 
CFR 423 (k)(1). 


 
Best Professional Judgement of Existing Cooling Water Intake Structure 
 
Using available information to date, TDEC has determined that the cooling water intake 


structure used by the Bull Run Fossil Plant represents the best technology available (BTA) to 
minimize adverse environmental impact in accordance with Section 316(b) of the federal Clean 
Water Act (33 U.S.C. section 1326). Additional data required to be collected by the 
Compliance Schedule is described in Section F. 
 
 Additional monitoring requirements and conditions applicable to all outfalls include: 
 
 There shall be no distinctly visible floating solids, scum, foam, oily slick, or the formation 
of slimes, bottom deposits or sludge banks of such size or character that may be detrimental to 
fish and aquatic life. 
 
 The wastewater discharge shall not contain pollutants in quantities that will be 
hazardous or otherwise detrimental to humans, livestock, wildlife, plant life, or fish and aquatic 
life in the receiving stream. 
 


Nothing in this permit authorizes take for the purposes of a facility’s compliance with the 
Endangered Species Act. (40 C.F.R. 125.98(b)(1)) 
 


B. MONITORING PROCEDURES 


1. Representative Sampling 


 
 Samples and measurements taken in compliance with the monitoring requirements 
specified herein shall be representative of the volume and nature of the monitored discharge, 
and shall be taken after treatment and prior to mixing with uncontaminated storm water runoff or 
the receiving stream. 


2. Sampling Frequency 


 
Where the permit requires sampling and monitoring of a particular effluent characteristic(s) 


at a frequency of less than once per day or daily, the permittee is precluded from marking the 
“No Discharge” block on the Discharge Monitoring Report if there has been any discharge from 
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that particular outfall during the period which coincides with the required monitoring frequency, 
i.e. if the required monitoring frequency is once per month or 1/month, the monitoring period is 
one month, and if the discharge occurs during only one day in that period then the permittee 
must sample on that day and report the results of analyses accordingly. 


3. Test Procedures 


 
a. Test procedures for the analysis of pollutants shall conform to regulations 


published pursuant to Section 304 (h) of the Clean Water Act (the "Act"), as 
amended, under which such procedures may be required. 


 
b. Unless otherwise noted in the permit, all pollutant parameters shall be 


determined according to methods prescribed in Title 40, CFR Part 136, as 
amended, promulgated pursuant to Section 304 (h) of the Act. 


 
In instances where permit limits established through implementation of applicable water criteria 
are below analytical capabilities, compliance with those limits will be determined using the 
detection limits described in the TN Rules, Chapter 0400-40-03-.05(8). 
 


4. Recording of Results 


 
 For each measurement or sample taken pursuant to the requirements of this permit, the 
permittee shall record the following information: 
 


a. The exact place, date and time of sampling; 
b. The exact person(s) collecting samples; 
c. The dates and times the analyses were performed; 
d. The person(s) or laboratory who performed the analyses; 
e. The analytical techniques or methods used, and; 
f. The results of all required analyses. 


 


5. Records Retention 


 
 All records and information resulting from the monitoring activities required by this permit 
including all records of analyses performed and calibration and maintenance of instrumentation 
shall be retained for a minimum of three (3) years, or longer, if requested by the Division of 
Water Resources. 
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C. DEFINITIONS 


 
 For the purpose of this permit, Annually is defined as a monitoring frequency of once 
every twelve (12) months beginning with the date of issuance of this permit so long as the 
following set of measurements for a given 12 month period are made approximately 12 months 
subsequent to that time.  


 
A bypass is defined as the intentional diversion of waste streams from any portion of a 


treatment facility. 
 


A calendar day is defined as the 24-hour period from midnight to midnight or any other 
24-hour period that reasonably approximates the midnight to midnight time period. 
 
 A Composite Sample, for the purposes of this permit, is a sample collected 
continuously over a period of 24-hours at a rate proportional to the flow. Composite sample 
should be a combination of at least 8 sample aliquots of at least 100 milliliters, collected at 
periodic intervals during the operating hours of a facility over a 24-hour period. 
 


Continuous monitoring, for the purposes of this permit, is the measurement of flow, 
total dissolved solids, and turbidity at a frequency that will accurately characterize the nature of 
discharges from the site and water in the receiving stream. Samples collected continuously shall 
be at a frequency of not less than once every fifteen minutes for flow, and not less than once 
per hour for turbidity, temperature, and total dissolved solids. 
 


Cooling water means water used for contact or non-contact cooling, including water 
used for equipment cooling, evaporative cooling tower makeup, and dilution of effluent heat 
content. The intended use of the cooling water is to absorb waste heat rejected from the 
process or processes used, or from auxiliary operations on the facility's premises. 


 
Cooling water intake structure means the total physical structure and any associated 


constructed waterways used to withdraw cooling water from waters of the United States. The 
cooling water intake structure extends from the point at which water is first withdrawn from 
waters of the United States up to, and including the intake pumps. 


 
Actual Intake Flow (AIF) means the average volume of water withdrawn on an annual 


basis by the cooling water intake structures over the past three years. 
 
Design intake flow (DIF) means the value assigned during the cooling water intake 


structure design to the maximum instantaneous rate of flow of water the cooling water intake 
system is capable of withdrawing from a source waterbody. 


 
Entrainment- means the incorporation of all life stages of fish and shellfish with intake 


water flow entering and passing through a cooling water intake structure and into a cooling 
water system. 


 
Impingement- means the entrapment of all life stages of fish and shellfish on the outer 


part of an intake structure or against a screening device during periods of intake water 
withdrawal. 
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 The Daily Maximum Amount, is a limitation measured in pounds per day (lb/day), on 
the total amount of any pollutant in the discharge by weight during any calendar day. 
 
 The Daily Maximum Concentration is a limitation on the average concentration, in 
milligrams per liter (mg/L), of the discharge during any calendar day. When a proportional-to-
flow composite sampling device is used, the daily concentration is the concentration of that 24-
hour composite; when other sampling means are used, the daily concentration is the arithmetic 
mean of the concentrations of equal volume samples collected during any calendar day or 
sampling period. 


 
“Degradation” means the alteration of the properties of waters by the addition of 


pollutants, withdrawal of water, or removal of habitat, except those alterations of a short 
duration. 
 


“De Minimis” - Degradation of a small magnitude, as provided in this paragraph. 
 


(a) Discharges and withdrawals 
1. Subject to the limitation in part 3 of this subparagraph, a single discharge other 


than those from new domestic wastewater sources will be considered de minimis if it uses less 
than five percent of the available assimilative capacity for the substance being discharged. 


2. Subject to the limitation in part 3 of this subparagraph, a single water withdrawal 
will be considered de minimis if it removes less than five percent of the 7Q10 flow of the stream. 


3. If more than one activity described in part 1 or 2 of this subparagraph has been 
authorized in a segment and the total of the authorized and proposed impacts uses no more 
than 10% of the assimilative capacity, or 7Q10 low flow, they are presumed to be de minimis. 
Where the total of the authorized and proposed impacts uses 10% of the assimilative capacity, 
or 7Q10 low flow, additional degradation may only be treated as de minimis if the Division finds 
on a scientific basis that the additional degradation has an insignificant effect on the resource.  


 
(b) Habitat alterations authorized by an Aquatic Resource Alteration Permit (ARAP) are 


de minimis if the Division finds that the impacts, individually and cumulatively are offset by 
impact minimization and/or in-system mitigation, provided however, in ONRWs the mitigation 
must occur within the ONRW. 
 


Discharge or “discharge of a pollutant” refers to the addition of pollutants to waters from 
a source. 
 
 Dry Weather Flow shall be construed to represent discharges consisting of process 
and/or non-process wastewater only. 
 


An ecoregion is a relatively homogeneous area defined by similarity of climate, 
landform, soil, potential natural vegetation, hydrology, or other ecologically relevant variables. 
 


The geometric mean of any set of values is the nth root of the product of the individual 
values where “n” is equal to the number of individual values. The geometric mean is equivalent 
to the antilog of the arithmetic mean of the logarithms of the individual values. For the purposes 
of calculating the geometric mean, values of zero (0) shall be considered to be one (1).  
 
 A Grab Sample, for the purposes of this permit, is defined as a single effluent sample of 
at least 100 milliliters (sample volumes <100 milliliters are allowed when specified per standard 
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methods, latest edition) collected at a randomly selected time over a period not exceeding 15 
minutes. The sample(s) shall be collected at the period(s) most representative of the total 
discharge. 
 
 The Instantaneous Concentration is a limitation on the concentration, in milligrams per 
liter (mg/L), of any pollutant contained in the discharge determined from a grab sample taken at 
any point in time. 
 


The monthly average amount, shall be determined by the summation of all the 
measured daily discharges by weight divided by the number of days during the calendar month 
when the measurements were made. 
 


The monthly average concentration, other than for E. coli bacteria, is the arithmetic 
mean of all the composite or grab samples collected in a one-calendar month period. 
 


A one week period (or calendar-week) is defined as the period from Sunday through 
Saturday. For reporting purposes, a calendar week that contains a change of month shall be 
considered part of the latter month. 
 


Pollutant means sewage, industrial wastes, or other wastes. 
 
 A Qualifying Storm Event is one which is greater than 0.1 inches and that occurs after 
a period of at least 72 hours after any previous storm event with rainfall of 0.1 inches or greater. 
 
 For the purpose of this permit, a Quarter is defined as any one of the following three 
month periods:  January 1 through March 31, April 1 through June 30, July 1 through 
September 30, or October 1 through December 31. 
 


A rainfall event is defined as any occurrence of rain, preceded by 10 hours without 
precipitation that results in an accumulation of 0.01 inches or more. Instances of rainfall 
occurring within 10 hours of each other will be considered a single rainfall event. 
 


A rationale (or “fact sheet”) is a document that is prepared when drafting an NPDES 
permit or permit action. It provides the technical, regulatory and administrative basis for an 
agency’s permit decision. 
 


A reference site means least impacted waters within an ecoregion that have been 
monitored to establish a baseline to which alterations of other waters can be compared. 


 
A reference condition is a parameter-specific set of data from regional reference sites 


that establish the statistical range of values for that particular substance at least-impacted 
streams. 
 
 For the purpose of this permit, Semi-annually means the same as "once every six 
months."  Measurements of the effluent characteristics concentrations may be made anytime 
during a 6 month period beginning from the issuance date of this permit so long as the second 
set of measurements for a given 12 month period are made approximately 6 months 
subsequent to that time, if feasible. 
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A subecoregion is a smaller, more homogenous area that has been delineated within 
an ecoregion. 
 


Upset means an exceptional incident in which there is unintentional and temporary 
noncompliance with technology-based effluent limitations because of factors beyond the 
reasonable control of the permittee. An upset does not include noncompliance to the extent 
caused by operational error, improperly designed treatment facilities, inadequate treatment 
facilities, lack of preventive maintenance, or careless or improper operation. 
 


The term, washout is applicable to activated sludge plants and is defined as loss of 
mixed liquor suspended solids (MLSS) of 30.00% or more from the aeration basin(s). 
 


Waters means any and all water, public or private, on or beneath the surface of the 
ground, which are contained within, flow through, or border upon Tennessee or any portion 
thereof except those bodies of water confined to and retained within the limits of private property 
in single ownership which do not combine or effect a junction with natural surface or 
underground waters. 
 


The weekly average amount, shall be determined by the summation of all the 
measured daily discharges by weight divided by the number of days during the calendar week 
when the measurements were made. 
 


The weekly average concentration, is the arithmetic mean of all the composite 
samples collected in a one-week period. The permittee must report the highest weekly average 
in the one-month period. 
 
 Wet Weather Flow shall be construed to represent storm water runoff which, in 
combination with all process and/or non-process wastewater discharges, as applicable, is 
discharged during a qualifying storm event. 
 
 


D. ACRONYMS AND ABBREVIATIONS 
 
1Q10 – 1-day minimum, 10-year recurrence interval 
30Q5 – 30-day minimum, 5-year recurrence interval 
7Q10 – 7-day minimum, 10-year recurrence interval 
BAT – best available technology economically achievable 
BCT – best conventional pollutant control technology 
BDL – below detection level 
BOD5 – five day biochemical oxygen demand 
BPT – best practicable control technology currently available 
CBOD5 – five day carbonaceous biochemical oxygen demand 
CEI – compliance evaluation inspection 
CFR – code of federal regulations 
CFS – cubic feet per second 
CFU – colony forming units 
CIU – categorical industrial user 
CSO – combined sewer overflow 
DMR – discharge monitoring report 
D.O. – dissolved oxygen 
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E. coli – Escherichia coli 
EFO – environmental field office 
LB(lb) - pound 
IC25 – inhibition concentration causing 25% reduction in survival, reproduction and 
growth of the test organisms 
IU – industrial user 
IWS – industrial waste survey 
LC50 – acute test causing 50% lethality 
MDL – method detection level 
MGD – million gallons per day 
MG/L(mg/l) – milligrams per liter 
ML – minimum level of quantification 
ml – milliliter 
MLSS – mixed liquor suspended solids 
MOR – monthly operating report 
NODI – no discharge 
NOEC – no observed effect concentration 
NPDES – national pollutant discharge elimination system 
PL – permit limit 
POTW – publicly owned treatment works 
RDL – required detection limit 
SAR – semi-annual [pretreatment program] report 
SIU – significant industrial user 
SSO – sanitary sewer overflow 
STP – sewage treatment plant 
TCA – Tennessee code annotated 
TDEC – Tennessee Department of Environment and Conservation 
TIE/TRE – toxicity identification evaluation/toxicity reduction evaluation 
TMDL – total maximum daily load 
TRC – total residual chlorine 
TSS – total suspended solids 
WQBEL – water quality based effluent limit 


 
E. REPORTING 


 


1. Monitoring Results 


 
Monitoring results shall be continue to be recorded monthly and submitted monthly using 


NETDMR. Submittals shall be no later than 15 days after the completion of the reporting period. 
If NETDMR is not functioning, a completed DMR with an original signature shall be submitted to 
the following address: 


 
STATE OF TENNESSEE 


DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER RESOURCES 


COMPLIANCE & ENFORCEMENT SECTION 
William R. Snodgrass - Tennessee Tower 


312 Rosa L. Parks Avenue, 11th Floor 
Nashville, Tennessee  37243-1102 
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If NETDMR is not functioning, a copy of the completed and signed DMR shall be mailed 


to Knoxville Environmental Field Office (EFO) at the following address: 
 


 
TENNESSEE DEPT. OF ENVIRONMENT & CONSERVATION 


Knoxville Environmental Field Office 
Division of Water Resources 


3711 Middlebrook Pike, Knoxville, TN 37921 
 


 
The first DMR is due on the 15th of the month following permit effectiveness. 
 


2. Additional Monitoring by Permittee 


 
 If the permittee monitors any pollutant specifically limited by this permit more frequently 
than required at the location(s) designated, using approved analytical methods as specified 
herein, the results of such monitoring shall be included in the calculation and reporting of the 
values required in the DMR form. Such increased frequency shall also be indicated on the form. 
 


3. Falsifying Results and/or Reports 


 
 Knowingly making any false statement on any report required by this permit or falsifying 
any result may result in the imposition of criminal penalties as provided for in Section 309 of the 
Federal Water Pollution Control Act, as amended, and in Section 69-3-115 of the Tennessee 
Water Quality Control Act. 
 


4. Outlier Data 


 
Outlier data include analytical results that are probably false. The validity of results is 


based on operational knowledge and a properly implemented quality assurance program. False 
results may include laboratory artifacts, potential sample tampering, broken or suspect sample 
containers, sample contamination or similar demonstrated quality control flaw. 
 
 Outlier data are identified through a properly implemented quality assurance program, 
and according to ASTM standards (e.g. Grubbs Test, ‘h’ and ‘k’ statistics). Furthermore, outliers 
should be verified, corrected, or removed, based on further inquiries into the matter. If an outlier 
was verified (through repeated testing and/or analysis), it should remain in the preliminary data 
set. If an outlier resulted from a transcription or similar clerical error, it should be corrected and 
subsequently reported. 
 
 Therefore, only if an outlier was associated with problems in the collection or analysis of 
the samples and as such does not conform with the Guidelines Establishing Test Procedures for 
the Analysis of Pollutants (40 CFR §136), it can be removed from the data set and not reported 
on the Discharge Monitoring Report forms (DMRs). Otherwise, all results (including monitoring 
of pollutants more frequently than required at the location(s) designated, using approved 
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analytical methods as specified in the permit) should be included in the calculation and reporting 
of the values required in the DMR form. You are encouraged to use “comment” section of the 
DMR form (or attach additional pages), in order to explain any potential outliers or dubious 
results. 
 


F.   SCHEDULE OF COMPLIANCE  
 


Except for those provisions listed in this section, full compliance shall be attained from 
the effective date of this permit.  


 
CWA Section 316 (b) 
 


A schedule of compliance is granted for the 5-year period of the permit term to 
complete compliance requirements under Section 316(b) of CWA. Due to the number and 
complexity of studies, reports, and peer reviews to be conducted and the time needed to 
complete such efforts, this renewed permit establishes an alternate schedule for submittal of 
information specified in § 122.21 (r )(2) through § 122.21 (r)(13) no later than 180 days 
prior to the expiration date. 


 
Seep Action Plan 


 


TVA shall submit a Seep Action Plan within 90 days from the permit effective date 
in accordance with Part III of the Permit. 


 
Technology-Based Limits and Steam Electric ELGs 


 


Additional time is granted to achieve compliance with the TNWQCA, CWA, and 
applicable regulations. This schedule requires compliance by the permittee as soon as 
possible, but does not extend the date for final compliance beyond the dates established by 
the CWA. 


 
Requirement Applicability Date 
Bottom Ash No-Discharge by December 1, 2023 
FGD Wastewater IMP 009 Final Permit Limits by December 1, 2023 
Annual Report * Annually by January 31 each calendar year 


 
*In order to keep TDEC abreast of TVA’s progress toward installing the necessary 


equipment to meet the wet FGD wastewater and bottom ash transport water limits, this permit 
requires TVA to provide TDEC with an annual report detailing progress achieved during the 
preceding calendar year. This report will be submitted by January 31 of each calendar year 
detailing the projects progress from the preceding year and identifying upcoming projects 
needed to attain compliance. 


 
It is recognized that the above compliance schedule is site-specific to allow completion 


of compliance actions beyond the term of this permit. TVA has provided sufficient justification 
with the permit renewal application (attached to the Rationale) to demonstrate that this 
schedule reflects the appropriate applicability dates and considers the factors identified in 40 
CFR 423.11(t). TDEC has approved this schedule as meeting the “as soon as possible” 
requirement.
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PART II – GENERAL PROVISIONS 
 
A.    GENERAL PROVISIONS 
 
1. Duty to Reapply 
 
 Permittee is not authorized to discharge after the expiration date of this permit. In order 
to receive authorization to discharge beyond the expiration date, the permittee shall submit such 
information and forms as are required to the Director of Water Resources (the "Director") no 
later than 180 days prior to the expiration date. Such applications must be properly signed and 
certified. 
 
2. Right of Entry 
 
 The permittee shall allow the Director, the Regional Administrator of the U.S. 
Environmental Protection Agency, or their authorized representatives, upon the presentation of 
credentials: 
 
 a. To enter upon the permittee's premises where an effluent source is located or 
where records are required to be kept under the terms and conditions of this permit, and at 
reasonable times to copy these records; 
 
 b. To inspect at reasonable times any monitoring equipment or method or any 
collection, treatment, pollution management, or discharge facilities required under this permit; 
and 
 
 c. To sample at reasonable times any discharge of pollutants. 
 
3. Availability of Reports 
 
 Except for data determined to be confidential under Section 308 of the Federal Water 
Pollution Control Act, as amended, all reports prepared in accordance with the terms of this 
permit shall be available for public inspection at the offices of the Division of Water Resources. 
As required by the Federal Act, effluent data shall not be considered confidential. 
 
4. Proper Operation and Maintenance 
 
 a. The permittee shall at all times properly operate and maintain all facilities and 
systems (and related appurtenances) for collection and treatment which are installed or used by 
the permittee to achieve compliance with the terms and conditions of this permit. Proper 
operation and maintenance also includes adequate laboratory and process controls and 
appropriate quality assurance procedures. This provision requires the operation of backup or 
auxiliary facilities or similar systems which are installed by a permittee only when the operation 
is necessary to achieve compliance with the conditions of the permit. Backup continuous pH 
and flow monitoring equipment are not required. 
 
 b. Dilution water shall not be added to comply with effluent requirements to achieve 
BCT, BPT, BAT and or other technology-based effluent limitations such as those in State of 
Tennessee Rule 1200-4-5-.09. 
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5. Treatment Facility Failure 
 
 The permittee, in order to maintain compliance with this permit, shall control production, 
all discharges, or both, upon reduction, loss, or failure of the treatment facility, until the facility is 
restored or an alternative method of treatment is provided. This requirement applies in such 
situations as the reduction, loss, or failure of the primary source of power. 
 
6. Property Rights 
 
 The issuance of this permit does not convey any property rights in either real or personal 
property, or any exclusive privileges, nor does it authorize any injury to private property or any 
invasion of personal rights, nor any infringement of Federal, State, or local laws or regulations. 
 
7. Severability 
 
 The provisions of this permit are severable. If any provision of this permit due to any 
circumstance, is held invalid, then the application of such provision to other circumstances and 
to the remainder of this permit shall not be affected thereby. 
 
8. Other Information 
 
 If the permittee becomes aware that he failed to submit any relevant facts in a permit 
application, or submitted incorrect information in a permit application or in any report to the 
Director, then he shall promptly submit such facts or information. 
 
 
B.    CHANGES AFFECTING THE PERMIT 
 
1. Planned Changes 
 
 The permittee shall give notice to the Director as soon as possible of any planned 
physical alterations or additions to the permitted facility. Notice is required only when: 
 
 a. The alteration or addition to a permitted facility may meet one of the criteria for 
determining whether a facility is a new source in 40 CFR 122.29(b); or 
 
 b. The alteration or addition could significantly change the nature or increase the 
quantity of pollutants discharged. This notification applies to pollutants which are subject neither 
to effluent limitations in the permit, nor to notification requirements under 40 CFR 122.42(a)(1). 
 
2. Permit Modification, Revocation, or Termination 
 
a. This permit may be modified, revoked and reissued, or terminated for cause as 
described in 40 CFR 122.62 and 122.64, Federal Register, Volume 49, No. 188 (Wednesday, 
September 26, 1984), as amended. 
 
 b. The permittee shall furnish to the Director, within a reasonable time, any 
information which the Director may request to determine whether cause exists for modifying, 
revoking and reissuing, or terminating this permit, or to determine compliance with this permit. 
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The permittee shall also furnish to the Director, upon request, copies of records required to be 
kept by this permit. 
 
 c. If any applicable effluent standard or prohibition (including any schedule of 
compliance specified in such effluent standard or prohibition) is established for any toxic 
pollutant under Section 307(a) of the Federal Water Pollution Control Act, as amended, the 
Director shall modify or revoke and reissue the permit to conform to the prohibition or to the 
effluent standard, providing that the effluent standard is more stringent than the limitation in the 
permit on the toxic pollutant. The permittee shall comply with these effluent standards or 
prohibitions within the time provided in the regulations that establish these standards or 
prohibitions, even if the permit has not yet been modified or revoked and reissued to incorporate 
the requirement. 
 
 d. The filing of a request by the permittee for a modification, revocation, reissuance, 
termination, or notification of planned changes or anticipated noncompliance does not halt any 
permit condition. 
 
3. Change of Ownership 
 
 This permit may be transferred to another party (provided there are neither modifications 
to the facility or its operations, nor any other changes which might affect the permit limits and 
conditions contained in the permit) by the permittee if: 
 
 a. The permittee notifies the Director of the proposed transfer at least 30 days in 
advance of the proposed transfer date; 
 
 b. The notice includes a written agreement between the existing and new 
permittees containing a specified date for transfer of permit responsibility, coverage, and liability 
between them; and 
 
 c. The Director, within 30 days, does not notify the current permittee and the new 
permittee of his intent to modify, revoke or reissue, or terminate the permit and to require that a 
new application be filed rather than agreeing to the transfer of the permit. 
 
 Pursuant to the requirements of 40 CFR 122.61, concerning transfer of ownership, the 
permittee must provide the following information to the division in their formal notice of intent to 
transfer ownership:  1) the NPDES permit number of the subject permit; 2) the effective date of 
the proposed transfer; 3) the name and address of the transferor; 4) the name and address of 
the transferee; 5) the names of the responsible parties for both the transferor and transferee; 6) 
a statement that the transferee assumes responsibility for the subject NPDES permit; 7) a 
statement that the transferor relinquishes responsibility for the subject NPDES permit; 8) the 
signatures of the responsible parties for both the transferor and transferee pursuant to the 
requirements of 40 CFR 122.22(a), “Signatories to permit applications”; and, 9) a statement 
regarding any proposed modifications to the facility, its operations, or any other changes which 
might affect the permit limits and conditions contained in the permit. 
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4. Change of Mailing Address 
 
 The permittee shall promptly provide to the Director written notice of any change of 
mailing address. In the absence of such notice the original address of the permittee will be 
assumed to be correct. 
 
 
C.    NONCOMPLIANCE 
 
1. Effect of Noncompliance 
 
 All discharges shall be consistent with the terms and conditions of this permit. Any 
permit noncompliance constitutes a violation of applicable State and Federal laws and is 
grounds for enforcement action, permit termination, permit modification, or denial of permit 
reissuance. 
 
2. Reporting of Noncompliance 
 
 a. 24-Hour Reporting 
 
 In the case of any noncompliance which could cause a threat to public drinking supplies, 
or any other discharge which could constitute a threat to human health or the environment, the 
required notice of non-compliance shall be provided to the Division of Water Resources in the 
appropriate Environmental Assistance Center within 24-hours from the time the permittee 
becomes aware of the circumstances. (The Environmental Assistance Center should be 
contacted for names and phone numbers of environmental response personnel). 
 
 A written submission must be provided within five days of the time the permittee 
becomes aware of the circumstances unless this requirement is waived by the Director on a 
case-by-case basis. The permittee shall provide the Director with the following information: 
 
 i. A description of the discharge and cause of noncompliance; 
 ii. The period of noncompliance, including exact dates and times or, if not 
corrected, the anticipated time the noncompliance is expected to continue; and 
 iii. The steps being taken to reduce, eliminate, and prevent recurrence of the 
noncomplying discharge. 
 
 b. Scheduled Reporting 
 
 For instances of noncompliance which are not reported under subparagraph 2.a. above, 
the permittee shall report the noncompliance on the Discharge Monitoring Report. The report 
shall contain all information concerning the steps taken, or planned, to reduce, eliminate, and 
prevent recurrence of the violation and the anticipated time the violation is expected to continue. 
 
3. Sanitary Sewer Overflow 
 
 a. "Sanitary Sewer Overflow" means the discharge to land or water of wastes from 
any portion of the collection, transmission, or treatment system other than through permitted 
outfalls. 
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 b. Sanitary Sewer Overflows are prohibited. 
 
 c. The permittee shall operate the collection system so as to avoid sanitary sewer 
overflows. No new or additional flows shall be added upstream of any point in the collection 
system, which experiences chronic sanitary sewer overflows (greater than 5 events per year) or 
would otherwise overload any portion of the system. 
 
 d. Unless there is specific enforcement action to the contrary, the permittee is 
relieved of this requirement after: 1) an authorized representative of the Commissioner of the 
Department of Environment and Conservation has approved an engineering report and 
construction plans and specifications prepared in accordance with accepted engineering 
practices for correction of the problem; 2) the correction work is underway; and 3) the 
cumulative, peak-design, flows potentially added from new connections and line extensions 
upstream of any chronic overflow point are less than or proportional to the amount of inflow and 
infiltration removal documented upstream of that point. The inflow and infiltration reduction must 
be measured by the permittee using practices that are customary in the environmental 
engineering field and reported in an attachment to a Monthly Operating Report submitted to the 
local TDEC Environmental Assistance Center. The data measurement period shall be sufficient 
to account for seasonal rainfall patterns and seasonal groundwater table elevations. 
 
 e. In the event that more than five (5) sanitary sewer overflows have occurred from 
a single point in the collection system for reasons that may not warrant the self-imposed 
moratorium or completion of the actions identified in this paragraph, the permittee may request 
a meeting with the Division of Water Resources EFO staff to petition for a waiver based on 
mitigating evidence. 
 
4. Upset 
 
 a. "Upset" means an exceptional incident in which there is unintentional and 
temporary noncompliance with technology-based effluent limitations because of factors beyond 
the reasonable control of the permittee. An upset does not include noncompliance to the extent 
caused by operational error, improperly designed treatment facilities, inadequate treatment 
facilities, lack of preventive maintenance, or careless or improper operation. 
 
 b. An upset shall constitute an affirmative defense to an action brought for 
noncompliance with such technology-based permit effluent limitations if the permittee 
demonstrates, through properly signed, contemporaneous operating logs, or other relevant 
evidence that: 
 
 i. An upset occurred and that the permittee can identify the cause(s) of the upset; 
 
 ii. The permitted facility was at the time being operated in a prudent and workman-
like manner and in compliance with proper operation and maintenance procedures; 
 
 iii. The permittee submitted information required under "Reporting of 
Noncompliance" within 24-hours of becoming aware of the upset (if this information is provided 
orally, a written submission must be provided within five days); and 
 
 iv. The permittee complied with any remedial measures required under "Adverse 
Impact." 
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5. Adverse Impact 
 
 The permittee shall take all reasonable steps to minimize any adverse impact to the 
waters of Tennessee resulting from noncompliance with this permit, including such accelerated 
or additional monitoring as necessary to determine the nature and impact of the noncomplying 
discharge. It shall not be a defense for the permittee in an enforcement action that it would have 
been necessary to halt or reduce the permitted activity in order to maintain compliance with the 
conditions of this permit. 
 
6. Bypass 
 
 a. "Bypass" is the intentional diversion of wastewater away from any portion of a 
treatment facility. "Severe property damage" means substantial physical damage to property, 
damage to the treatment facilities which would cause them to become inoperable, or substantial 
and permanent loss of natural resources which can reasonably be expected to occur in the 
absence of a bypass. Severe property damage does not mean economic loss caused by delays 
in production. 
 
 b. Bypasses are prohibited unless the following 3 conditions are met: 
 
 i. The bypass is unavoidable to prevent loss of life, personal injury, or severe 
property damage; 
 
 ii. There are not feasible alternatives to bypass, such as the use of auxiliary 
treatment facilities, retention of untreated wastes, or maintenance during normal periods of 
equipment downtime. This condition is not satisfied if adequate back-up equipment should have 
been installed in the exercise of reasonable engineering judgment to prevent a bypass which 
occurred during normal periods of equipment down-time or preventative maintenance; 
 
 iii. The permittee submits notice of an unanticipated bypass to the Division of Water 
Resources in the appropriate environmental field office within 24-hours of becoming aware of 
the bypass (if this information is provided orally, a written submission must be provided within 
five days). When the need for the bypass is foreseeable, prior notification shall be submitted to 
the Director, if possible, at least 10 days before the date of the bypass. 
 
Bypasses not exceeding limitations are allowed only if the bypass is necessary for essential 
maintenance to assure efficient operation. All other bypasses are prohibited. Allowable 
bypasses not exceeding limitations are not subject to the reporting requirements of 6.b.iii, 
above. 
 
Bypass does not include diverting from one treatment unit of treatment facility to another for 
alternate treatment. 
 
7. Washout 
 
a. For domestic wastewater plants only, a "washout" shall be defined as loss of Mixed 
Liquor Suspended Solids (MLSS) of 30.00% or more. This refers to the MLSS in the aeration 
basin(s) only. This does not include MLSS decrease due to solids wasting to the sludge 
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disposal system. A washout can be caused by improper operation or from peak flows due to 
infiltration and inflow. 
 
b. A washout is prohibited. If a washout occurs the permittee must report the incident to the 
Division of Water Resources in the appropriate Environmental Field Office within 24-hours by 
telephone. A written submission must be provided within 5 days. The washout must be noted on 
the discharge monitoring report. Each day of a washout is a separate violation. 
 
D.    LIABILITIES 
1. Civil and Criminal Liability 
 
 Except as provided in permit conditions for "Bypassing," “Overflow,” and "Upset," nothing 
in this permit shall be construed to relieve the permittee from civil or criminal penalties for 
noncompliance. Notwithstanding this permit, the permittee shall remain liable for any damages 
sustained by the State of Tennessee, including but not limited to fish kills and losses of aquatic 
life and/or wildlife, as a result of the discharge of wastewater to any surface or subsurface 
waters. Additionally, notwithstanding this Permit, it shall be the responsibility of the permittee to 
conduct its wastewater treatment and/or discharge activities in a manner such that public or 
private nuisances or health hazards will not be created. 
 
2. Liability Under State Law 
 
 Nothing in this permit shall be construed to preclude the institution of any legal action or 
relieve the permittee from any responsibilities, liabilities, or penalties established pursuant to 
any applicable State law or the Federal Water Pollution Control Act, as amended. 
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PART III - OTHER REQUIREMENTS 
 


A. TOXIC POLLUTANTS 
 
 The permittee shall notify the Division of Water Resources as soon as it knows or has 
reason to believe: 
 


1. That any activity has occurred or will occur which would result in the discharge 
on a routine or frequent basis, of any toxic substance(s) (listed at 40 CFR 122, 
Appendix D, Table II and III) which is not limited in the permit, if that discharge 
will exceed the highest of the following "notification levels": 


 
a. One hundred micrograms per liter (100 ug/l); 
  
b. Two hundred micrograms per liter (200 ug/l) for acrolein and acrylonitrile; 


five hundred micrograms per liter (500 ug/l) for 2,4-dinitrophenol and for 
2-methyl-4,6-dinitrophenol; and one milligram per liter (1 mg/L) for 
antimony; 


  
c. Five (5) times the maximum concentration value reported for that 


pollutant(s) in the permit application in accordance with 122.21(g)(7); or 
  
d. The level established by the Director in accordance with 122.44(f). 


 
2. That any activity has occurred or will occur which would result in any discharge, 


on a non-routine or infrequent basis, of a toxic pollutant which is not limited in the 
permit, if that discharge will exceed the highest of the following "notification 
levels":   


 
a. Five hundred micrograms per liter (500 ug/l); 
 
b. One milligram per liter (1 mg/L) for antimony; 
 
c. Ten (10) times the maximum concentration value reported for that 


pollutant in the permit application in accordance with 122.21(g)(7); or 
 
d. The level established by the Director in accordance with 122.44(f). 


 
 


B. REOPENER CLAUSE 
 
 If an applicable standard or limitation is promulgated under Sections 301(b)(2)(C) and 
(D), 304(B)(2), and 307(a)(2) and that effluent standard or limitation is more stringent than any 
effluent limitation in the permit or controls a pollutant not limited in the permit, the permit shall be 
promptly modified or revoked and reissued to conform to that effluent standard or limitation. 
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C. PLACEMENT OF SIGNS 
 
 Within sixty (60) days of the effective date of this permit, the permittee shall place and 
maintain a sign(s) at each outfall and any bypass/overflow point in the collection system. For the 
purposes of this requirement, any bypass/overflow point that has discharged five (5) or more 
times in the last year must be so posted. The sign(s) should be clearly visible to the public from 
the bank and the receiving stream or from the nearest public property/right-of-way, if applicable. 
The minimum sign size should be two feet by two feet (2' x 2') with one inch (1") letters. The 
sign should be made of durable material and have a white background with black letters. 
 
 The sign(s) are to provide notice to the public as to the nature of the discharge and, in 
the case of the permitted outfalls, that the discharge is regulated by the Tennessee Department 
of Environment and Conservation, Division of Water Resources. The following is given as an 
example of the minimal amount of information that must be included on the sign: 
 


 TREATED INDUSTRIAL WASTEWATER 
 TVA Bull Run Fossil Plant 
 (Permittee's Phone Number) 
 NPDES Permit NO. TN0005410 
 TENNESSEE DIVISION OF WATER RESOURCES 
 1-888-891-8332 ENVIRONMENTAL FIELD OFFICE - Knoxville 


 


 INDUSTRIAL STORM WATER RUNOFF 
 TVA Bull Run Fossil Plant 
 (Permittee's Phone Number) 
 NPDES Permit NO. TN0005410 
 TENNESSEE DIVISION OF WATER RESOURCES 
 1-888-891-8332 ENVIRONMENTAL FIELD OFFICE - Knoxville 


 
 


D. DISCHARGES FROM COAL COMBUSTION RESIDUAL POND CLOSURE  
 


TVA has stated that the BRF Stilling Pond will be repurposed followed by closure of the 
adjacent fly ash pond and conversion to a landfill. The closure process will be reviewed by 
TDEC under terms of Commissioners Order No. OGC 15-0177 dealing with implementation of 
the federal CCR rule. Requirements of the Order are: 


 
VII. ORDER, D. CCR Rule Implementation, 4. Preliminary Activities:  Notwithstanding any 
other provision of this Order, TVA may proceed with preliminary activities (e.g., pond 
surface water drawdown, contouring, etc.) that are necessary to prepare CCR-surface 
impoundments and/or landfills for closure; provided, however that discharges from 
permitted outfalls must remain with limits set forth in applicable National Pollutant 
Discharge Elimination System permits. 
 


E.   SEEPS 
 
i. S e e p  Action Plan 
 
TVA shall submit a Seep Action Plan describing inspection of the plant property 


containing active wastewater impoundments with earthen dikes and inactive ash disposal 
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areas and response to any findings of seeps. The Plan will be submitted for Division approval 
within 90 days of the permit effective date. 


 
To ensure structural stability is maintained at repaired seeps, continued dike inspection 


procedures which are equivalent to requirements in the Dike Inspections section below 
 


ii. Contents of Seep Action Plan 
The Seep Action Plan should address the following, as a minimum: 


 
- Inspection requirements of active wastewater impoundments with earthen dikes 
former ash disposal areas to identify seeps; 
- Measures for expedited repairs of seeps upon discovery; 
- Submission of an annual report of results of seep inspections, a listing of 


seep conditions, and remedial actions completed and in progress; 
- Submission of the annual report by July 1 of each year. 
- A protocol for assessing existing and/or newly identified seeps as to the potential 


for discharge to surface waters, methods used in assessing potential effects on 
surface waters, and duration and frequency (at least a quarterly) of the assessment 
methods. 


- Design, and engineering and various construction approaches planned for use 
in repairing a range of seeps, to include collection and routing the seep flow 
to an existing treatment system/permitted outfall. 


- A  procedure  whereby TVA will notify TDEC of proposed discharge worthy of 
requesting a modification to the NPDES permit for an additional permitted 
outfall. 
 


F. DIKE INSPECTIONS AT WASTEWATER IMPOUNDMENTS AND FORMER 
ASH DISPOSAL AREAS 


1. Implement dike inspection requirements in accordance with the approved Seep 
Action Plan. 


2. The permittee must repair seeps in a manner that protects the structural 
integrity of the former disposal area, and either: 
a. Eliminate any discharge to surface waters from the seep, or, 
b. Reroute any flow back to an approved treatment unit for discharge to 


surface waters through a permitted outfall, or 
c.  Repair the seep in a manner that protects the structural integrity of the dike 
area while allowing flow from the seep to continue. In this case, the permittee 
must: 


1. Notify the Department and receive approval for this repair; 
and 
2. Repair the seep and collect all flow through the seep 


and return the wastewater to the wastewater treatment 
unit, or 


3. Demonstrate to the Department that the continued flow 
through the seep after the repair meets published TN 
water quality criteria, (and continues to meet WQC from 
assessments conducted at least quarterly) or, 


4.  Request a modification to the NPDES permit for an 
additional permitted outfall comprised of the continued 
flow from the seep. 
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G. REMOVED SUBSTANCES 
 
If sludge or any other material removed by any treatment works is subsequently 


removed from such treatment works for permanent disposal elsewhere, such disposal must be 
in compliance with the Tennessee Solid Waste Disposal Act, TCA 68-31-101 et seq. and the 
Tennessee Hazardous Waste Management Act, TCA 68-46-101 et seq., and must prevent its 
entrance into or pollution of any surface or subsurface waters. 


 
H. BIOMONITORING REQUIREMENTS, CHRONIC 


 
The permittee shall conduct a 3-Brood Ceriodaphnia dubia Survival and Reproduction 


Test and a 7-Day Fathead Minnow (Pimephales promelas) Larval Survival and Growth Test on 
the same samples of final effluent from Outfall 001 once during the permit period and Outfall 
002 annually (only when biocides are used).  
 


The measured endpoint for toxicity will be the inhibition concentration causing 25% 
reduction (IC25) in survival, reproduction, or growth of the test organisms. The IC25 shall 
be determined based on a 25% reduction as compared to the controls. The average 
reproduction and growth responses will be determined based on the number of Ceriodaphnia 
dubia or Pimephales promelas larvae used to initiate the test. 


 
 Test shall be conducted and its results reported based on appropriate replicates of a 
total of five serial dilutions and a control, using the percent effluent dilutions as presented in the 
following table: 
 
Outfall 001 
 


Serial Dilutions for Whole Effluent Toxicity (WET) Testing 


4 X 
IWC 


2 X 
IWC 


Instream 
Wastewater 
Concentration 
(IWC) 


0.5 X 
IWC 


0.25 X 
IWC 


Control 


% effluent 


26.8 13.4 6.7 3.35 1.68 0 


 
 
 
Outfall 002 


Serial Dilutions for Whole Effluent Toxicity (WET) Testing 


Permit Limit 
(PL) 


0.50 X PL 0.25 X PL 0.125 X PL 0.0625 X PL Control 


% effluent 


100 50 25 12.5 6.25 0 


 


The dilution/control water used will be a moderately hard water as described in  
Short- Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters 



http://www.epa.gov/earth1r6/6wq/npdes/manuals/ctf.pdf

http://www.epa.gov/earth1r6/6wq/npdes/manuals/ctf.pdf
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to Freshwater Organisms, EPA-821-R-02-013 (or the most current edition). Results from a 
chronic standard reference toxicant quality assurance test for each species tested shall be 
submitted with the discharge monitoring report. Reference toxicant tests shall be conducted 
as required in EPA-821-R-02-013 (or the most current edition). Additionally, the analysis of 
this multi- concentration test shall include review of the concentration-response relationship 
to ensure that calculated test results are interpreted appropriately. 


 
Toxicity will be demonstrated if the IC25 is less than or equal to the permit limit 


indicated for each outfall in the above table(s). However, if intake samples (tested 
concurrently with the effluent) are shown to be toxic enough to represent a test failure (100 
percent effluent samples are statistically less than controls using t-tests and minnow growth 
or C. dubia reproduction is 25 percent less than controls) and if effluent toxicity is not 
statistically greater than calculated intake toxicity, the effluent toxicity test in question will be 
considered invalid. In the event these two above described conditions occur, the toxicity test 
shall be repeated according to the schedule requirements for test failure. Effluent toxicity 
which is not consistent with the intake toxicity conditions specified above constitutes a 
violation of this permit. The permittee is allowed to treat samples collected for toxicity testing 
on Pimephales promelas with UV radiation only in accordance with written approval from the 
division. 


 
When  effluent  toxicity  is  demonstrated  and  ambient  samples  run  concurrently  


with effluent tests are also shown to be toxic enough to represent a test failure (100 percent 
samples statistically less than controls using t-tests and minnow growth or daphnid 
reproduction is 25 percent less than controls), the test will be repeated and the failed effluent 
test will not be considered a permit violation. Effluent toxicity demonstrated by the tests 
specified here in which is not shown to be related to ambient conditions constitutes a 
violation of this permit. 


 
All tests will be conducted using a minimum of three 24-hour flow-proportionate 


composite samples of final effluent (e.g., collected on days 1, 3 and 5). If, in any control more 
than 20% of the test organisms die in 7 days, the test (control and effluent) is considered 
invalid and the test shall be repeated within 30 days of the date the initial test is invalidated. 
Furthermore, if the results do not meet the acceptability criteria of section 4.9.1, EPA-821-R-
02- 013 (or the most current edition), or if the required concentration-response review fails to 
yield a valid relationship per guidance contained in Method Guidance and Recommendations 
for Whole Effluent Toxicity (WET) Testing, EPA-821-B-00-004 (or the most current edition), 
that test shall be repeated. Any test initiated but terminated before completion must also 
be reported along with a complete explanation for the termination. 


 
In the event of 2 consecutive test failures or 3 test failures within a 12 month period 


for the  same  outfall,  the  permittee  must  initiate  a  Toxicity  Identification  
Evaluation/Toxicity Reduction Evaluation (TIE/TRE) study within 30 days and so notify the 
division by letter. This notification shall include a schedule of activities for the initial 
investigation of that outfall. During the term of the TIE/TRE study, the frequency of 
biomonitoring shall be once every three months. Additionally, the permittee shall submit 
progress reports once every three months throughout the term of the TIE/TRE study. The 
toxicity must be reduced to allowable limits for that outfall within 2 years of initiation of the 
TIE/TRE study. Subsequent to the results obtained from the TIE/TRE studies, the permittee 
may request an extension of the TIE/TRE study period if necessary to conduct further 



http://www.epa.gov/earth1r6/6wq/npdes/manuals/ctf.pdf

http://www.epa.gov/earth1r6/6wq/npdes/manuals/ctf.pdf
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analyses. The final determination of any extension period will be made at the discretion of the 
division. 


 
The TIE/TRE study may be terminated at any time upon the completion and 


submission of  2  consecutive  tests  (for  the  same  outfall)  demonstrating  compliance. 
Following  the completion of TIE/TRE study, the frequency of monitoring will return to a 
regular schedule, as defined previously in this section as well in Part I of the permit. During 
the course of the TIE/TRE study, the permittee will continue to conduct toxicity testing 
of the outfall being investigated at the frequency of once every three months but will 
not be required to perform follow-up tests for that outfall during the period of TIE/TRE 
study. 


 
Test procedures, quality assurance practices, determinations of effluent 


survival/reproduction and survival/growth values, and report formats will be made in 
accordance with Short-Term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to Freshwater Organisms, EPA-821-R-02-013, or the most current edition. 


 


Results of all tests, reference toxicant information, copies of raw data sheets, statistical 
analysis and chemical analyses shall be compiled in a report. The report will be written in 
accordance  with   Short-Term  Methods for  Estimating  the  Chronic  Toxicity of  Effluents  
and Receiving Waters to Freshwater Organisms, EPA-821-R-02-013, or the most current 
edition. 


 


Two copies of biomonitoring reports (including follow-up reports) shall be submitted 
to the division. One copy of the report shall be submitted along with the discharge 
monitoring report (DMR). The second copy shall be submitted to the Knoxville Division of 
Water Pollution Control office address. 


 
 


I. BIOCIDE/CORROSION TREATMENT PLAN (B/CTP) 
 
The use of toxic chemicals, biocides, and slimicides at the site for process and non-


process flows shall be managed under a Biocide/Corrosion Treatment Plan (B/CTP). The 
B/CTP shall describe chemical applications and macroinvertebrate controls; include all material 
feed rates, and proposed monitoring schedule(s) to verify that effluent limitations are being met 
and water quality is being protected. The permittee shall conduct treatments of intake or 
process waters under this permit using biocides, dispersants, surfactants, corrosion inhibiting 
chemicals, or detoxification chemicals in accordance with conditions approved and specified in 
the permit.  


 
The permittee shall maintain the B/CTP at the facility and make the plan available to the 


permit issuing authority upon request. The permittee shall amend the B/CTP whenever there is 
a change in the application of the chemical additives or change in the operation of the facility 
that materially increases the potential for these activities to result in a discharge of significant 
amounts of pollutants. The division shall also be notified in writing within 30-days of any material 
changes that will change the active ingredients or quantities used of any such chemical 
additives.  
 



http://www.epa.gov/earth1r6/6wq/npdes/manuals/ctf.pdf

http://www.epa.gov/earth1r6/6wq/npdes/manuals/ctf.pdf

http://www.epa.gov/earth1r6/6wq/npdes/manuals/ctf.pdf

http://www.epa.gov/earth1r6/6wq/npdes/manuals/ctf.pdf

http://www.epa.gov/earth1r6/6wq/npdes/manuals/ctf.pdf

http://www.epa.gov/earth1r6/6wq/npdes/manuals/ctf.pdf
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J. RE-ROUTING FLOWS FOR MAINTENANCE PURPOSES 
 
 The permittee shall be allowed to re-route flows past normal monitoring points as a 
temporary measure for maintenance activities. However, such re-routing must be done in such 
a way that permit limitations are still being met in the receiving waters and compliance with 
permit limitations is monitored and reported on the DMR’s for the re-routed flows. The receiving 
waters must be the same for the re-routed flows as for the normal discharges. 
 


K. WATER QUALITY MONITORING REQUIREMENTS AT FACILITY INTAKE 
AND VICINITY OF WEST KNOX UTILITY DISTRICT INTAKE 
 
 The permittee shall monitor water quality at the facility intake and instream in the vicinity 
of the West Knox Utility District water intake for the characteristics shown below mg/l. All 
samples reported as “Below Detection Level” shall be analyzed to the Required 
Detection Level (RDL) specified in Tennessee General Water Quality Criteria, Chapter 
0400-40-3-.05(8) except for Mercury which shall be analyzed by EPA Method 1631 or 
245.7.  
 
 


Code  Parameter Qualifier Value Unit Sample Type  Frequency Statistical Base 


00900 
Hardness, total (as 
CaCO3) 


Report - mg/L Grab Weekly Minimum 


01002 Arsenic, total (as As) Report - mg/L Grab Annually Daily Maximum 


01007 Barium, total (as Ba) Report - mg/L Grab Annually Daily Maximum 


01012 Beryllium, total (as Be) Report - mg/L Grab Annually Daily Maximum 


01027 Cadmium, total (as Cd) Report - mg/L Grab Annually Daily Maximum 


01034 Chromium, total (as Cr) Report - mg/L Grab Annually Daily Maximum 


01042 Copper, total (as Cu) Report - mg/L Grab Annually Daily Maximum 


01045 Iron, total (as Fe) Report - mg/L Grab Annually Daily Maximum 


01051 Lead, total (as Pb) Report - mg/L Grab Annually Daily Maximum 


01055 Manganese, total (as Mn) Report - mg/L Grab Annually Daily Maximum 


01067 Nickel, total (as Ni) Report - mg/L Grab Annually Daily Maximum 


01077 Silver, total (as Ag) Report - mg/L Grab Annually Daily Maximum 


01092 Zinc, total (as Zn) Report - mg/L Grab Annually Daily Maximum 


01105 Aluminum, total (as Al) Report - mg/L Grab Annually Daily Maximum 


01147 Selenium, total (as Se) Report - mg/L Grab Annually Daily Maximum 


71900 Mercury Report - Ng/l Grab Annually Daily Maximum 


 
 


L. COMPLIANCE WITH CWA SECTION 316(A) – THERMAL DISCHARGES 
TDEC will extend the thermal variance of 31.1 degrees C in the renewed permit.  


Studies as outlined below shall be conducted by the permittee to confirm the performance of 
the BRF monitoring system and to verify that Section 316(a) of the Clean Water Act is being 
adequately met. The data from the studies shall be compiled with past data and reported to 



http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:1820

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:1820

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:1820

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:1820

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:1820

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:1820

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:1820

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:1820
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the Division of Water Resources with a request for continuation of the thermal variance in 
the next permit application. 


a. The permittee shall analyze previous and new data to determine whether 
significant changes have occurred in plant operation, reservoir operation or 
instream biology that would necessitate the need for changes in the thermal 
variance.  


b. TVA’s Reservoir Fish Assemblage Index will be used to assess the overall health 
of the fish community in Melton Hill Lake. RFAI assessment includes reservoir 
benthic macroinvertebrate community monitoring, in addition to the fish 
community. Should the fish community, or particular populations fall significantly 
below expectations, further investigations will be proposed, and upon approval by 
the Division of Water Resources and EPA Region 4, initiated to verify apparent 
declines and assist in the identification of possible sources of impairment. 


 
M. COMPLIANCE WITH CWA SECTION 316B – COOLING WATER INTAKE 


STRUCTURES 
 


Based on the number and complexity of the studies, reports, and peer reviews to be 
conducted and the time needed to complete such efforts, this renewed permit establishes an 
alternate schedule for submittal of information specified in § 122.21 (r )(2) through § 122.21 
(r)(13) no later than 180 days prior to the expiration date.  
 


N. ANTIDEGRADATION 
 
 Pursuant to the Rules of the Tennessee Department of Environment and Conservation, 
Chapter 0400-40-03-.06, titled “Tennessee Antidegradation Statement,”  which prohibits the 
degradation of exceptional Tennessee waters and the increased discharges of substances that 
cause or contribute to impairment, the permittee shall further be required, pursuant to the terms 
and conditions of this permit, to comply with the effluent limitations and schedules of compliance 
required to implement applicable water quality standards, to comply with a State Water Quality 
Plan or other state or federal laws or regulations, or where practicable, to comply with a 
standard permitting no discharge of pollutants. 
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RATIONALE – DECEMBER 2017 
 ____________________________________________________________________________  


Tennessee Valley Authority 
NPDES PERMIT NO. TN0005410 
 Clinton, Anderson County, TN 


 


Permit Writer: Bob Alexander
1
  


I. DISCHARGER 


TVA Bull Run Fossil Plant 
265 Edgemoor Rd. 
Clinton, TN 37716 


 
    Official Contact Person: 
 Mr. Terry E. Cheek 
 Senior Manager 
 TVA Water Compliance, Permits, and Monitoring 
 423-751-2201 
 
    Nature of Business: 
fossil-fueled steam-electric generating plant with 1 coal-fired 
unit with a combined rated capacity of 950 megawatts 


  


    SIC Code(s): 4911 (Electric, Gas, and Sanitary Services, 
Electric Services subcategory) 


   Industrial Classification:  Primary   Discharger Rating: Major 


II. PERMIT STATUS 


Issued September 30, 2010 
Effective November 1, 2010 
Expired November 1, 2013 


Application for renewal received October 21, 2016 


 
 In April 2011 TVA entered into a Federal Facilities Compliance Agreement with EPA to 
resolve alleged violations of the Clean Air Act. As a condition of that agreement, TVA is required 
to submit updated NPDES applications for its plants that are equipped with wet FGD systems to 
include legally-applicable requirements of the revised Effluent Limitations Guidelines related to 
wet FGD wastewaters within 12 months after publication on November 2, 2016.  
 Per the July 2016 Settlement Agreement for permit appeal between Sierra Club, et.al, 
TVA, and TDEC, TVA submitted the permit renewal application prior to November 2, 2016. The 
Agreement states TDEC will public notice the draft BRF permit by January 1, 2018.  


Watershed Scheduling 
Environmental Field Office: Knoxville 


Primary Longitude:  -84.15416667Primary Latitude: 36.0000   
Hydrocode: TN06010207006-1000 Watershed Group: 3 


Watershed Identification: Lower Clinch 
Target Reissuance Year: 2023 


                                                
1
 Contact Info – Robert.alexander@tn.gov, 615-532-0659 



mailto:Robert.alexander@tn.gov
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II. FOSSIL PLANT OPERATIONAL DISCHARGES 


A.  Overview 


The TVA-Bull Run Fossil Plant (hereafter BRF) plant has 1 coal-fired unit with a rated 
capacity of 950 megawatts. Wastewater originates from the process of generation of electric 
power from a fossil-fueled steam-electric plant and discharges to the Clinch River.  


 


Location Flow Characteristics 


Outfall 001 8.6 MGD treated ash pond effluent consisting of coal yard plus 
runoff including coal storage area drainage, utility 
building area drainage, and fire protection flushes; 
combustion residual leachate; chemical and 
nonchemical metal cleaning wastes AT IMP005; 
ammonia storage area runoff; water treatment plant 
wastes including RO system reject and backwash; 
drainage from sluice line trench; station sump discharge 
including ash system leakage and boiler bottom 
overflow and fan bearing cooling water, equipment 
cooling and lubricating water, fire protection flushes, 
floor washing, roof drains and precipitator washdown, 
boiler water leakage, analytical process wastewater, 
basement boiler blowdown, and lab sample stations; 
stormwater from FGD area sump; and AAF area sump 
with precipitator wash and raw water leakage 
 
During this permit cycle, TVA plans to cease treating 
coal combustion residuals from this treatment facility 
with conversion from a CCR impoundment to a process 
water basin treating general plant wastewaters. 


Outfall 002 554.2 MGD once-through condenser cooling water discharge,  
Plus equipment cooling water less water withdrawal for 
transport water disposal (-3.61 MGD)  


Outfall 004 0.27 MGD Intake screen backwash (raw river water) 


IMP 009 0.994 FGD and bottom ash dewatering systems wastewater 


 
 
Permit documents including the renewal application are available online at the DWR 


Dataviewer, http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9034:34001 
*IMP = Internal Monitoring Point 


 
Proposed changes to the previous permit 


 Deletion of IMP 005, discharges from the metal cleaning waste pond which was 
eliminated by closure of the pond.  


 Removal of Free Water Volume for reporting of ash pond volume, following 
TDEC’s rescinding the requirement in 2011 in favor of TSS reporting of the 
effluent. 


 Monitoring requirements for metals at the Outfall 001 Process Water Pond are 
revised, such as frequencies, etc. 


 Revised dike inspections are included. 
 



http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9034:34001
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B.   Stormwater 


Except for incidental rainfall on facility ponds and stormwater discharges summarized on 
the cover page of this permit, stormwater discharges associated with the industrial activity from 
this facility are covered by the Tennessee Multi-Sector General Storm Water Permit, tracking 
number TNR053185, expiring April 2020. For more information, see DWR Dataviewer at: 
http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9034:34001 


 


III. RECEIVING WATER QUALITY  


 
The Clinch River waters receiving this discharge are part of the TVA Melton Hill 


Reservoir, which extends upstream approximately 16 river miles on the Clinch River, and 
downstream approximately 23 river miles to Melton Hill Dam. The discharge mixes with 
approximately one-half-billion gallons per day of fossil plant cooling water which is pumped from 
the reservoir. As identified in TDEC in 2014 305(b) Report: Status of Water Quality in 


Tennessee
2
, waters of Melton Hill Lake are assessed using all available monitoring data. A 


summary of assessment information is presented in the table below and on the next page : 
 


TDEC 2017 
Assessment 


Classified Uses 


Fully Supporting 
Domestic Water Supply, Industrial Water Supply, Fish and Aquatic 
Life, Irrigation, and Livestock Watering and Wildlife 


Not Supporting Recreation (due to contaminated sediments) 


 
Stream determinations for this permit action are associated with the waterbody segment 


identified by the division as segment ID#: TN06010207006_1000. The division has assessed 
the Clinch River/Melton Hill Reservoir and designated the receiving stream to be a State Scenic 
River (Class III - Developed River Area). 


 
The Clinch River/Melton Hill Reservoir is described by TDEC in the 2016 303 (d) list, a 


compilation of streams and lakes in Tennessee that need additional controls to meet water 
quality standards, as not supporting the Recreation use classification. The causes of this 
condition are legacy contaminated sediments containing chlordane and PCBs from USDOE 
operations. These conditions are documented in the portion of the reservoir downstream of 
TVA-BRF. 


 
The stream is considered Category 5, meaning one or more uses are not being met and 


a TMDL is needed for the listed pollutants. Additional information on the 303(d) list is found at 
http://www.tn.gov/assets/entities/environment/attachments/wr_wq_303d-2016-draft-
revisions.pdf.  


 
No Federally-listed threatened and endangered species or designated critical habitat are 


known to exist in the vicinity of the BRF cooling water intake. This statement is based on:  


 Review by the TN Natural Heritage Program, TDEC Div. of Natural Areas ;  


 Communications with USFWS and TN Wildlife Resources Agency. 


                                                
2 This publication serves to satisfy the biennial report of the status of water quality in Tennessee required by The 


Clean Water Act, Section 305(b) (US Congress, 2002) and the Tennessee Water Quality Control Act (Tennessee 
Secretary of State, 1999). http://www.tn.gov/assets/entities/environment/attachments/wr_wq_report-305b-2014.pdf. 
Additional information on the stream assessment process is found in the 305b Report, Chapter 1, Water Quality 
Assessment Process at page 13, et. seq. 



http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9034:34001

http://www.tn.gov/assets/entities/environment/attachments/wr_wq_303d-2016-draft-revisions.pdf

http://www.tn.gov/assets/entities/environment/attachments/wr_wq_303d-2016-draft-revisions.pdf

http://www.tn.gov/assets/entities/environment/attachments/wr_wq_report-305b-2014.pdf
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2017 Assessment, Clinch River/Melton Hill Reservoir 
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Summary of WQ and BRF Mixing Zone monitoring for metals 
 
 A comparison of metals concentrations measured at the BRF intake and effluent, as well 
as in-stream (upstream and in the mixing zone effluent) indicates compliance with TN Water 
Quality Criteria, as shown in the following table. Significant points shown by these data are: 
 


 No exceedances of published TDEC WQC for metals in the water column are 
evident in the mixing zone downstream of BRF at Clinch RM 41.2, the closest DWR 
ambient monitoring station downstream. 


 Metals concentrations measured at the BRF intake of Clinch River waters closely 
match upstream concentrations at Clinch RM 52.6 which is the closest upstream 
DWR ambient monitoring station. 


 


Upstream         


Ambient.


BRF                 


Intake


BRF Effluent       


001


BRF Mixing 


Zone BRF Mixing Zone TN WQC
TN


CLINCH RM 52.6 RM 47.4 RM 46.3 RM 45.8 RM 41.2 DWS F&AL* W&OC Detection 


Data Source ≥≥ TDEC TVA TVA TVA TDEC Limits


Parameter 2012-2016 2016 2014-17 DMR at West K.U.D. 2009-14 Amb Sta CCC ug/l


Antimony <2 <2 6 5.6 3


Arsenic 0.45 < 1 11 1.0 <0.49 10.0 150 10 1


Barium 29.4 53.6 2000.0


Beryllium < 1 < 1 4.0 1


Cadmium 0.10 < 1 1 1.0 <0.1 5.0 0.25 1


Chromium 1 < 1 3 2.0 0.6 100 tot 74 Cr3 1


Copper 1.86 <2 4 4.0 0.66 9 1


Lead 0.24 < 1 2 1.0 0.3 5.0 3 1


Mercury <0.036 < 0.0005 0.007 0.0016 0.0200 2.000 1 0.05 0


Nickel 3 7 2.0 100 52 610 10


Selenium <2 11 2.0 50.0 5 170 1


Silver 2 2.0 3.2 CMC 1


Thallium < 0.5 2.0 2.0 0.2


Zinc 2.4 < 1 32 10.0 1.2 120 7400 1


* from April 2015 Revised WQC using hardness of 100 mg/l


Units are in 


μg/L


 
 


*Based on April 2015 revised WQC using total hardness of 100 mg/l. 
 


IV. PREVIOUS PERMIT LIMITS AND MONITORING REQUIREMENTS 


 
Appendix 1 lists the permit limitations and monitoring requirements as defined in the 


previous permit. The previous (existing) permit is available from the DWR Dataviewer, available 
at http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9034:34001. The permit document 
can be viewed in the eDocuments section by filtering for file type = “Permits.” 
 


V. HISTORICAL MONITORING AND INSPECTION 


The November 2016 Compliance Inspection Report reported BRF to be in compliance 
with permit terms, and is also available online at the DWR Dataviewer. 



http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9034:34001
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VI. APPLICABLE EFFLUENT LIMITATIONS GUIDELINES (ELGS) 


 
Overview 
 
Under the revised ELG rule, TDEC must set limits on wastewater streams with 


applicability dates. The regulated wastewater streams include wet FGD wastewaters, fly ash 
transport waters3, combustion residuals leachate, and bottom ash transport waters. These 
applicability dates must be "as soon as possible beginning November 1, 2018, but no later than 
December 31, 2023" for fly ash transport waters and "as soon as possible beginning November 
1, 2020, but no later than December 31, 2023" for bottom ash transport waters and FGD 
wastewaters. Permit limits for ELGs for Coal Combustion Residuals [seepage and/or leakage 
from a combustion residual landfill or impoundment unit] must also be established in this permit. 
 


Interim and final limits are discussed in Section VIII below for each wastewater stream at 
Outfalls 001. TVA provided updated information in October 2017 to justify development of 


applicability dates – this justification is attached to this Rationale in Appendix 3
4
. 


 
The compliance schedule in Part I of the permit establishes the applicable dates for 


compliance with interim limits until December 1, 2023. Where applicability dates for final limits 
extend beyond the 5-year permit term, EPA rules at § 122.47 and TDEC rules are equivalent to 
the “as soon as possible” requirement. 
 


40 CFR rule citations are as follows.  
 


 § 423.11(t): defines “as soon as possible” to be November 1, 2018, unless the 
permitting authority establishes a later date based on factors that include certain 
Clean Air Act regulations, the CCR rule, FGD wastewater treatment system 
optimization, and other factors “as appropriate.” 


 § 423.13(g)(1)(i):  contains the BAT requirements for FGD wastewater, including 
the new limits for arsenic, mercury, selenium, and nitrate/nitrite.  


 § 423.13(h)(1)(i):  contains the BAT “no discharge” provision for fly ash transport 
water.  


 § 423.13(i)(1)(i):  contains the BAT “no discharge” provision for FGMC 
wastewater.  


 § 423.13(j)(1)(i):  contains the BAT limits for gasification wastewater.  


 § 423.13(k)(1)(i):  contains the “no discharge” provision for bottom ash transport 
water. 


 
Background 
 
On January 4, 2016, the EPA final rule for Effluent Limitation Guidelines for the Steam 


Electric Power Generating Point Source Category
5
 became effective. By a letter to the TDEC 


Commissioner dated April 11, 2017, the Administrator announced the EPA decision to consider 
two petitions to reconsider the final rule that amends the effluent limitation guidelines and 
standards for the steam electric point source category. The next day, the Administrator issued a 
letter announcing that EPA will reconsider the final rules. The letter also stated the agency was 


                                                
3
 BRF does not discharge fly ash transport water following conversion to dry fly ash handling in 1998. 


4 TVA (Cheek) letter to DWR (Janjic), Subject: BRF Applicability Dates Proposal, October 13, 2017 
5
 Published at 80 Fed. Reg. 67838 (November 3, 2015). 



https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=f4f322e11f157e56bc29f1cf6d8a85c7&term_occur=3&term_src=Title:40:Chapter:I:Subchapter:N:Part:423:423.11
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acting promptly to issue an administrative stay of compliance deadlines that had not yet passed 
and that it was intending to request a stay from the Fifth Circuit Court of Appeals6 for 120 days 
by which time it intended to inform the court of the portions of the rule, if any, it intends to have 
remanded to the agency for further rulemaking. Lastly, Mr. Pruitt stated that because an 
administrative stay lasts only as long as the judicial review, EPA intended to conduct rulemaking 
during reconsideration of the rules to stay or amend compliance deadlines. 
 


On April 24, 2017, the Fifth Circuit Court of Appeals granted EPA’s motion to stay further 
proceedings. The court also granted EPA’s motion to file a motion to govern further proceedings 
to inform the court if it wishes to seek a remand of any provisions of the rule by August 12, 
2017. 
 


In the April 25, 2017 Federal Register notice, EPA stated it was postponing the 
compliance dates that have not yet passed pending judicial review. 82 Fed. Reg. 19005. This 
postponement comes under Section 705 of the Administrative Procedures Act (APA), which 
allows an agency to postpone the effective date of action taken by it pending judicial review. 
The Agency continued by explaining that the postponement “will preserve the regulatory status 
quo with respect to wastestreams subject to the Rule’s new, and more stringent limitations and 
standards, while litigation is pending and the reconsideration is underway.”  Id. at 19005. 
 


On June 6, 2017, EPA issued a proposed rule in the Federal Register to postpone 
certain compliance dates in the ELGs and standards for the steam electric point source 
category. EPA reiterated that it intended to postpone specifically the compliance deadlines for 
the new best available technology economically achievable effluent limitations and pretreatment 
standards for fly ash transport water, bottom ash transport water, flue gas desulfurization 
wastewater, flue gas mercury control wastewater, and gasification wastewater. EPA intends to 
postpone these compliance dates until it completes reconsideration of the 2015 ELGs. The 
Agency made reference to the earlier Federal Register notice concerning postponement of 
these compliance dates pursuant to the APA and distinguished it as postponement of the 
effective date of an action pending judicial review. The rulemaking anticipated postponing the 
compliance dates in the event the litigation ended and the Agency undertook reconsideration of 
the rules. It was EPA’s intent to postpone the compliance dates until it promulgated a final rule 
specifying compliance dates. 
 


On August 22, 2017, the Fifth Circuit Court of Appeals granted EPA’s motion to sever 
and hold in abeyance all judicial proceedings as to all issues relating to the portion of the 2015 
Rule concerning the new, more stringent limitations and PSES applicable to (1) bottom ash 
transport water, (2) FGD wastewater, and (3) gasification wastewater pending Respondents’ 
completion of further agency action. 
 


On September 18, 2017, EPA published a Final Rulemaking that postponed compliance 
dates for the FGD and Bottom Ash Transport Water to November 2020 pending further EPA 


rulemaking
7
. The compliance date of 2023 remains in effect. 


 
Reopener 


 
As defined by EPA rules and Part I of the Permit, should any future rulemaking establish revised 
ELGs, the permit would be reopened. TDEC NPDES permit standard Reopener language is: 
 


                                                
6
 Southwestern Elec. Power Co., et al. v. EPA, et al., No. 15-60821 (5


th
 Cir.).  


7
  Updated and postponed dates are described at 82 Fed. Reg. 43,494 (September 18, 2017). 
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If an applicable standard or limitation is promulgated under Sections 301(b)(2)(C) 
and (D), 304(B)(2), and 307(a)(2) and that effluent standard or limitation is more 
stringent than any effluent limitation in the permit or controls a pollutant not limited in the 
permit, the permit shall be promptly modified or revoked and reissued to conform to that 
effluent standard or limitation. [40 CFR 122.62(7)]. 


 
2016 Settlement Agreement with Citizens Groups 


 
In July 2016, TDEC, TVA, and citizens’ groups entered into a settlement agreement 


concerning permit appeals for the TVA Bull Run, Gallatin, and Kingston facilities. As part of that 
settlement, TDEC agreed to make permit decisions on the pending applications by December 
31, 2017.  
 


 Furthermore, in the renewed permits, TDEC agreed to require TVA to implement the 
ELGs at the plants between November 1, 2018, and December 31, 2023. The settlement 
agreement provides, in part, that if there is a subsequent change in law, through voluntary 
action by EPA, that alters any of TDEC’s obligations concerning the matters addressed in the 
Agreement, then the Agreement will be considered to have been amended to conform to such 
changes without further action of the parties (Para. 8). Currently, the parties have agreed to a 
date for issuance of the Bull Run permit by March 1, 2018.  


 
FGD Wastewater 


 
In addition to the BPT limits, the 2015 Steam Electric ELGs also established the first 


national BAT effluent limitation guidelines for FGD wastewater. These BAT limits are based 
on wastewater treatment using chemical precipitation followed by biological treatment. The 
new BAT standards for FGD wastewater, 40 C.F.R. § 423.13(g), state as follows, in addition 


to a required pH range of 6-9: 
 


40 CFR 423.(g)(1) 
 


(i) FGD wastewater. Except for those discharges to which paragraph (g)(2) or 
(g)(3) of this section applies, the quantity of pollutants in FGD wastewater shall not 
exceed the quantity determined by multiplying the flow of FGD wastewater times the 
concentration listed in the table following this paragraph (g)(1)(i). Dischargers must meet 
the effluent limitations for FGD wastewater in this paragraph by a date determined by the 
permitting authority that is as soon as possible beginning November 1, 2018, but no later 
than December 31, 2023. These effluent limitations apply to the discharge of FGD 
wastewater generated on and after the date determined by the permitting authority for 
meeting the effluent limitations, as specified in this paragraph. 


 


Pollutant or pollutant 


property 


BAT effluent limitations 


Maximum for any 


1 day 


Average of daily values for 30 consecutive 


days shall not exceed 


Arsenic, total (ug/l) 11 8 


Mercury, total (ng/l) 788 356 


Selenium, total (ug/l) 23 12 


Nitrate/Nitrite as N (mg/l) 17 4.4 
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(ii) For FGD wastewater generated before the date determined by the permitting 


authority, as specified in paragraph (g)(1)(i), the quantity of pollutants discharged in FGD 
wastewater shall not exceed the quantity determined by multiplying the flow of FGD 
wastewater times the concentration listed for TSS in § 423.12(b)(11). 


 
These effluent limitations provide the BAT standards that are applicable at BRF. 


Effective September 28, 2017, EPA delayed the applicability date of November 1, 2018 to 
November 1, 2020 pending further rulemaking. The compliance deadline of December 1, 2023 
remains in effect. 
 


Interim Limits for FGD Wastewater – applicable November 1, 2020 at IMP 009 
In addition to a required pH range of 6-9, for wastewaters generated prior to December 


1, 2023, BAT effluent limits are based on BPT limits for TSS in 40 CFR 423.12(b)(11). 
 


Pollutant or pollutant 


property 


BPT effluent limitations 


Maximum for any 1 


day (mg/l) 


Average of daily values for 30 consecutive 


days shall not exceed (mg/l) 


TSS 100.0 30.0 


Oil and grease 20.0 15.0 


 
 
Final Limits for FGD Wastewater – applicable December 1, 2023  
Internal Monitoring Point (IMP) 009 will be established for documentation of compliance. 


Effluent limits, in addition to a required pH range of 6-9, are: 
 


Pollutant or pollutant 


property 


BAT effluent limitations 


Maximum for any 


1 day  


Average of daily values for 30 consecutive 


days shall not exceed  


Arsenic, total (ug/l) 11 8 


Mercury, total (ng/l) 788 356 


Selenium, total (ug/l) 23 12 


Nitrate/Nitrite as N (mg/l) 17 4.4 


TSS 100.0 30.0 


Oil and grease 20.0 15.0 


 
Bottom Ash Transport Water at Outfall 001 
 


 Interim limits are based on ELGs for Bottom Ash Transport Water. TSS and Oil and 
Grease BPT limits for bottom ash transport water have not changed. The 2015 ELGs at 40 CFR 
423.13 (k)(1)(ii) place an interim limit equivalent to the TSS limit in 40 CFR 423.12 (b)(4) 
requirements. In addition to a required pH range of 6-9, effluent limits are: 
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40 CFR 423.12 (b)(4) states ”The quantity of pollutants discharged in fly ash and bottom ash 
transport water shall not exceed the quantity determined by multiplying the flow of fly ash and bottom ash 
transport water times the concentration listed in the following table: 


 


Pollutant or pollutant 


property 


BPT effluent limitations 


Maximum for any 1 


day (mg/l) 


Average of daily values for 30 consecutive 


days shall not exceed (mg/l) 


TSS 100.0 30.0 


Oil and grease 20.0 15.0 


 
 Monitoring frequency shall be monthly from a grab sample. 
 
 These interim limits apply to any discharge of bottom ash transport water that occurs 
prior to the final compliance deadline of December 1, 2023. 
 


Final Limits for Bottom Ash Transport Water at Outfall 001 


 
Bottom ash transport water. Except for those discharges to which paragraph 40 CFR 


423.12 (k)(2) applies, or when the bottom ash transport water is used in the FGD scrubber, 
there shall be no discharge of pollutants in bottom ash transport water. 


 
Combustion Residual Leachate at Outfalls 001  
 
For BRF wastewaters, the rules were not proposed to be stayed for limits on coal 


combustion residual leachate. The ELGs from 1982 were unchanged in the revised 2015 ELGs 
and are currently applicable [423.12(b)(11)]. 
 


BPT Limits on combustion residual leachate (total suspended solids (TSS), oil and 
grease (O&G) and pH) apply on the effective date of issuance of this renewed permit and are 
shown below at the discussion of Outfall 001. The BAT limit for TSS is equivalent to 423.13 (l), 
in addition to a required pH range of 6-9: 
 


Pollutant or pollutant 


property 


BPT effluent limitations 


Maximum for any 1 


day (mg/l) 


Average of daily values for 30 consecutive 


days shall not exceed (mg/l) 


TSS 100.0 30.0 


Oil and grease 20.0 15.0 


 
Metal Cleaning Wastes  


 
 In the revised submission of ELG applicability dates, TVA indicated that chemical metal 
cleaning wastes will be disposed offsite8.  
 


Limits on nonchemical metal cleaning wastes remain “Reserved” in the revised ELGs. In 
this permit renewal, limits are established based on the permit writer’s BPJ considering previous 


                                                
8
 TVA letter,  
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NPDES permit in which non-chemical metal cleaning wastes were treated as Low-Volume 
wastes subject to limits for TSS, O&G, and a required pH range of 6-9: 
 


Pollutant or pollutant 


property 


BPT effluent limitations 


Maximum for any 1 


day (mg/l) 


Average of daily values for 30 consecutive 


days shall not exceed (mg/l) 


TSS 100.0 30.0 


Oil and grease 20.0 15.0 


 
Legacy Wastewater 


 
Pursuant to the 2015 ELG Rule, there are limits that apply to the affected wastestreams . 


The Rule’s legacy wastewater provisions are not proposed to be stayed. The Rule defines 
“legacy wastewater” as “FGD wastewater, fly ash transport water, bottom ash transport water, 
flue gas mercury control wastewater, or gasification wastewater generated prior to the date 
determined by the permitting authority that is as soon as possible beginning November 1, 2018, 


but no later than December 31, 2023.”
9
  


 
According to the 2015 ELG Rule, the BAT legacy wastewater limits apply to wastewater 


generated before the applicability date set by the permit writer for the waste stream in question 
to meet the final BAT limits. Thus, the legacy wastewater BAT limits apply to wastewater 
generated before the applicability date.  
 


The legacy wastewater provision for BRF wastestreams is listed in the table below.  
 


Wastestream Legacy Wastewater 
Provision Establishing BAT 


Applicability Date 


FGD Wastewater  § 423.13(g)(1)(ii) December 1, 2023 


Fly Ash Transport Water  § 423.13(h)(1)(ii) November 1, 2018 


Bottom Ash Transport Water § 423.13(k)(1)(ii) December 1, 2023 


 
SUMMARY 
 
Applicability dates and technology-based permit limits for regulated wastewater streams 


are established in this permit. Should EPA rulemaking during the permit term create new 
compliance requirements, TDEC will reopen the permit to address ELGs in effect at that time. 
 


Based on the justification in Appendix 3, TDEC grants TVA’s requested applicability 
dates and determines that, pursuant to the currently effective 40 CFR 423.13(k)(1)(i), the no-
discharge limitation on pollutants in bottom ash transport waters should be applied on 
December 1, 2023. TDEC acknowledges that EPA is undertaking reconsideration of the no-
discharge limit for bottom ash transport water. Regarding the selected applicability date, TDEC 
will take appropriate account of any changes to 40 CFR 423.13(k) or other relevant portions of 
40 CFR Part 423 that result from EPA’s reconsideration during the permit term. 


                                                
9 


80 Fed. Reg. 67,838, 67,854 (Nov. 3, 2015). 
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VII. CHANGES IN WASTEWATER HANDLING 


 
a. Bottom Ash Wastewater 


 
TVA converted the Bull Run operations in October 2015 to dry ash handling except for 


bottom ash and FGD wastewater, for which vacuum belt-press dewatering facilities are in 
operation since 2016. The bottom ash dewatering system is not operated as a no-discharge 
system and is planned to be replaced with plant tie-ins to accommodate the recirculation. 


 
Filtrate from bottom ash dewatering discharges (0.26 MGD) through Outfall 001, at 


which point the effluent limits are established for TSS and Oil and Grease per the existing ELGs 
– see Outfall 001 description in Section VI below. 


 
As identified with the updated permit renewal application: 
 


TVA plans to complete the upgrades needed to comply with the no-discharge 
relatively late in the ELG compliance window (i.e., November 1, 2018 to December 31, 
2023). This scheduling is necessary to manage the large investments required at all 


sites needing wastewater treatment and CCR projects
10


. 


 
b. FGD wastewater  


 
FGD wastewater is generated from operation of a wet scrubber, with an approximate 


flow of 0.73 MGD. Treatment of the filtrate from gypsum dewatering includes coagulation, 
flocculation, settling, neutralization prior to discharge to the ash pond/stilling pond and Outfall 
001. 
 


c. Fly Ash transport water 
 


TVA has achieved compliance with the no-discharge ELG standard for fly ash transport 
water. Sluicing of BRF fly ash ended in 2010 with conversion to a dry fly ash handling system, 
reducing the wastewater flow by over 15 MGD. Dry fly ash is placed in the onsite lined landfill. 


 
d. General Plant Flows 


 
Fossil plant operations contributing wastewater flows are discharged through Outfall 


001. The following supplementary information provided with the permit application is relevant11: 
 


In addition to wet FGD wastewater and fly ash and bottom ash transport waters, the BRF 
facility includes a number of other general plant flows. TVA is using the term general 
plant flows to refer to several types of wastewater including coal pile runoff, low volume 
wastes, combustion residual leachate, and chemical and nonchemical metal cleaning 
wastes with established ELGs. The ELG does not allow the permitting authority to 
determine future applicability dates for these flows but they are included in this document 
for completeness. 


 
General plant flows are currently collected and treated in the site's ash pond that discharges 
via Outfall 001 to the plant intake and eventually to the Clinch River. TVA plans to repurpose 
the final stilling pond as a lined basin for [to treat] general plant flow and the wet FGD 


                                                
10


 TVA Application for NPDES Permit Renewal, Update of October 16, 2016. 
11


 Ibid. 
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wastewater discharge polishing pond. If necessary, additional WWT may be applied or 
augmented at these basins in the future such as pH control or polymer injection, with 
appropriate state approval of the additives and/or treatment. 


 
Non-chemical metal cleaning wastes will continue to be discharged in accordance with 
historical limits in the NPDES permit. As established in the ELGs and prior NPDES 
permits, non-chemical metal cleaning wastes were formerly treated as low volume wastes 
subject only to TSS, O&G and pH limitations and not copper and iron limitations. 
 


Accordingly, effluent limits for pH, TSS, and Oil and Grease are applied at Outfall 001 
for these ELG as shown in Section VIII below. 


 


VIII. NEW PERMIT LIMITS AND MONITORING REQUIREMENTS 


  
Parameters and permit limits for each outfall are described below. Biomonitoring 


requirements are discussed in Section IX. 
 


A. OUTFALL 001 – PROCESS WATER BASIN (FORMER ASH POND/STILLING 
POND) 


BRF discharges treated bottom ash sluice waters, nonchemical metal cleaning wastes, and 
general plant flows including pumping basin discharges with storm water runoff from the coal 
pile and utility building areas, water treatment plant wastes, station sump discharges including 
ash system leakage and boiler bottom overflow, floor washing wastewater, miscellaneous 
equipment cooling and lubricating water, boiler makeup water leakage, analytical process water, 
roof drains, and precipitator washdown water discharges. Treated wastewater discharges from 
Outfall 001 to the Clinch River 


 
 Limits from the previous permit are retained for Oil and Grease, pH, and TSS as 


described below. Specifically: 
 


- Bottom ash wastewater will continue to be discharged per the existing permit limits. 


- Non-chemical metal cleaning wastes, which have been historically managed as low-
volume wastes and treated by impoundment, will continue to be managed in this 
manner. Reporting for TSS and Oil and Grease as applicable for ELGs for low-volume 
wastes are required at Outfall 001. 


 
Sluicing of fly ash into the ash pond was discontinued such that some parameters, 


primarily ammonia nitrogen, from the previous permit are not applicable.  
 
 
PARAMETERS TO BE INCLUDED AS INTERIM PERMIT LIMITS 
 
 Oil & Grease and Total Suspended Solids (TSS) – ELG limits apply 


40 CFR 423.12 (b)(4) states ”The quantity of pollutants discharged in fly ash and bottom ash 
transport water shall not exceed the quantity determined by multiplying the flow of fly ash and bottom ash 
transport water times the concentration listed in the following table: 
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Pollutant or pollutant 


property 


BPT effluent limitations 


Maximum for any 1 


day (mg/l) 


Average of daily values for 30 consecutive 


days shall not exceed (mg/l) 


TSS 100.0 30.0 


Oil and grease 20.0 15.0 


 
 Note that, to comply with anti-back-sliding provisions of 40 CFR §122.44 (l), permit limits 
must be as stringent as the previous permit. TSS limits will be 26 mg/l and 84 mg/l for the 
monthly average and daily maximum, respectively. Oil and Grease limits will be 12 mg/l and 16 
mg/l for monthly average and daily maximum, respectively. Monitoring frequency shall be 
monthly from a grab sample. 
 
 pH 
 
 The pH range limit of 6.0 to 9.0 will be retained for the discharge from Outfall 001. This 
would ensure the protection of water quality and, likewise, follow the federal guidelines 
promulgated by the EPA in 40 CFR §423.12(b)(1) which states "The pH of all discharges, 
except for once through cooling water, shall be in the range of 6.0 to 9.0."  pH monitoring 
frequency at Outfall 001 will be retained at once per week from the previous permit. 
 


Ammonia, Nitrogen Total - deleted 
 


Selective Catalytic Reduction (SCR) equipment is used at BRF in order to lower nitrogen 
oxide stack emissions, as mandated by the Tennessee Air Quality Board. Ammonia is injected 
into the stack gases and ammonia compounds were formerly exposed to fly ash sluice water 
discharged with the ash pond effluent. 


 
Since TVA has converted BRF to dry fly ash handling and eliminated fly ash sluice 


water, ammonia concentrations in the ash pond effluent are reported at <0.10 mg/l in the 2016 
renewal application. This is the less than the concentration of 0.2 mg/l found in the intake water. 
Accordingly, monitoring and reporting for ammonia in the renewed permit is deleted. 


 
Metals  


 
The Process Water Basin receives wastewater flows which have been in contact with 


coal combustion residuals (CCR), such as bottom ash, CCR leachate, FGD wastewater, and 
miscellaneous general plant flow which may contain metals. 
 


Calculated effluent concentrations are shown below, which, if exceeded, would cause an 
exceedance in the mixing zone and would require numeric permit limits for the parameter. None 


of the reported metals in Outfall 001 are greater than this calculated value
12


. Effluent flow 


value of 8.6 MGD is mixed with the 1Q10 minimum streamflow of 157.7 MGD for the Clinch 


River.
13


 


                                                
12


 Thallium has a WQC (0.24 ug/l) lower than available detection limits (1.0 ug/l) ; note that thallium 


concentration is Outfall 001 already meets the drinking water WQC as an end-of-pipe criterion. 
13


 1Q10 value OF 157.7 MGD established by TVA River Operations email C.R. Montgomery to 


S.W.Hixson, TVA Water Compliance,  February 16, 2010, accounting for minimum flow of 129.3 MGD low 
flow from Norris Dam plus the minimum flow from the 180 Sq. mile watershed between Norris Dam and 
the Bull Run Fossil intake. 







TVA – Bull Run Fossil Plant 
Rationale for NPDES Permit TN0005410 


Page R-16 of R-36 


 


 
As shown in the following spreadsheet, metals in Outfall 001 do not represent 


reasonable potential for exceedance of WQC in the Clinch River.  
 


BIOMONITORING REQUIREMENTS, CHRONIC 
 
 Based on a revised effluent flow of 8.61 MGD, the proposed IC25 Monitoring Trigger is 
6.7%. Results of biomonitoring for the effluent discharged through Outfall 001 during the 
previous permit in 2013, the division has determined that reasonable potential to exceed 
narrative water quality standards has not been demonstrated. Therefore, the whole effluent 
toxicity (WET) limitation at Outfall 001 will not be required in the proposed permit. However, in 
accordance with EPA recommendations in the Technical Support Document for Water Quality 
Based Toxics Control (TSD), the permittee will be required to conduct chronic toxicity tests on a 
“report only” basis. Monitoring frequency will be once during the final 18 months of the new 
permit term, and the sample type will be grab sample. The details regarding dilution series 
(based on the dilution factor of 6.8, see table below) and biomonitoring methodology can be 
found in Part III of the permit. 
 


Sheet 1 of 2 
 


REASONABLE POTENTIAL CALCULATIONS 
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WATER QUALITY BASED EFFLUENT CALCULATIONS


OUTFALL 001


Hardness data: Stream Stream Waste Ttl. Susp. Hardness Stream


Clinch RM 52.5 (1Q10) (30Q5) Flow Solids (as CaCO3) Allocation


TDEC Ambient Sta. [MGD] [MGD] [MGD] [mg/l] [mg/l] [%]


157.7 157.7 8.60 8 139 50


1 2 3 4 5 6 7 8


Stream Fish/Aqua. Life Effluent Fish & Aquatic Life WQ Criteria (1Q10)


Bckgrnd. WQ Criteria Fraction In-Stream Allowable Calc. Effluent Conc'n


EFFLUENT Conc.*** Chronic Acute Dissolved Chronic Acute Chronic Acute
CHARACTERISTIC [ug/l] [ug/l] [ug/l] [Fraction] [ug/l] [ug/l] [ug/l] [ug/l]


Aluminum 100 -- -- -- -- -- --


Antimony 2 -- -- -- -- -- --


Arsenic 1 150 340 150 340 1441 3278


Barium 31 -- -- -- -- -- --


Beryllium 1 -- -- -- -- -- --


Boron 125 -- -- -- -- -- --


Cadmium * 1 0.309 2.77 0.195 1.58 14.15 6 128


Calcium -- -- -- -- -- --


Chromium  * 1 746.1 35.7 0.091 8193 392 79205 3777


Cobalt -- -- -- -- -- --


Copper * 1.8 11.87 18.33 0.222 53.5 82.6 501 782


Iron 100 -- -- -- -- -- --


Lead * 0.2 3.60 92.25 0.159 22.56 579 216 5594


Magnesium 11 -- -- -- -- -- --


Manganese 35 50 100 1.0 50.00 100 163 646


Mercury, (T) ** 0.005 0.770 1.4 0.77 1.40 7 13


Molybdenum -- -- -- -- -- --


Nickel * 2 68.7 618.7 0.215 320 2881 3076 27838


Selenium 2.0 5 20 1.0 5 20 30 175


Silver * 0.5 -- 5.668 1.0 -- 5.67 -- 50


Thallium 1 -- -- -- -- -- --


Zinc * 2.4 154.89 154.89 0.13 1163.80 1163.80 11230 11230


Cyanide (T) 5.0 5.2 22.0 1.0 5.2 22.0 4 167  
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REASONABLE POTENTIAL CALCULATIONS (continued) 
 


9 10 11 12 13 14


Human Health Water Quality Criteria (30Q5) Outfall 


In-Stream Criteria Calc. Effluent Concentration 001
EFFLUENT OrganismsWater/Organisms DWS OrganismsWater/OrganismsDWS Conc'n


CHARACTERISTIC [ug/l] [ug/l] [ug/l] [ug/l] [ug/l] [ug/l] ug/l


Aluminum -- -- -- -- -- -- 895


Antimony 5.6 5.6 6.0 36 36 40 4.8


Arsenic 10.0 10.0 10.0 88 88 88 56


Barium -- -- 2000 -- -- 19053 415


Beryllium -- -- 4.0 -- -- 30 1.0


Boron -- -- -- -- -- -- 375


Cadmium * -- -- 5.0 -- -- 39 0.30


Calcium -- -- -- -- -- --


Chromium III * -- -- 100.0 -- -- 958 9.50


Cobalt -- -- -- -- -- -- 5.5


Copper * -- -- -- -- -- -- 1.8


Iron -- -- -- -- -- -- 200


Lead * -- -- 5.0 -- -- 47 2


Magnesium -- -- -- -- -- -- 12000


Manganese -- 50 100 -- 162.5 646 25.0


Mercury, (T) ** 0.051 0.050 2.0 0.4 0.4 19 0.15


Molybdenum -- -- -- -- -- -- 65


Nickel * 4600 610 100 44457 5880 949 4


Selenium -- -- 50.0 -- -- 465 16


Silver * -- -- -- -- -- -- 0.30


Thallium 0.47 0.24 2.0 -4.6 -6.8 10 1.5


Zinc * -- -- -- -- -- -- 16.0


Cyanide (T) 140.0 140.0 200.0 1308 1308 NA NA


NA = not applicable.


*     Denotes metals for which Fish & Aquatic Life Criteria are expressed as a function of total hardness.The Fish & 


       Aquatic Life criteria for this metal are in the dissolved form at laboratory conditions.  The in-stream 


      allowable criteria and calculated effluent concentrations are in the total recoverable form.


 ** Chronic criterion for mercury is not converted to dissolved, as it addresses bioaccumulation rather than toxicity.


***  Stream background concentrations are taken from intake sample on 2016 permit application;  
        except for manganese, which is upstream TDEC ambient data at RM 45.5, since app'n data considered outlier.               


                 [reported detection levels are used when no reportable concentration exists.]  
 
In the renewed permit, reporting is required for effluent metals concentrations at Outfall 


001. Monitoring frequency shall be monthly. 
 
 The Division seeks public input on inclusion of monitoring the treated wastewater for 
inorganic parameters found in the CCR rules for monitoring of groundwater. The nine (9) 
parameters are listed in the summary limits tables following effluent toxicity. 
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OUTFALL 001 INTERIM  PERMIT LIMITS AND MONITORING REQUIREMENTS 
 


Code  Parameter Qualifier Value Unit Sample Type  Frequency Statistical Base 


00400 pH >= 6.0 SU Grab Weekly Minimum 


00400 pH <= 9.0 SU Grab Weekly Maximum 


00530 
Total Suspended Solids 
(TSS) 


<= 84 mg/L Grab Monthly Daily Maximum 


00530 
Total Suspended Solids 
(TSS) 


<= 26 mg/L Grab Monthly Monthly Average 


00556 Oil & Grease <= 16 mg/L Grab Monthly Daily Maximum 


00556 Oil & Grease <= 12 mg/L Grab Monthly Monthly Average 


01002 Arsenic, total (as As) Report - mg/L Grab Monthly Daily Maximum 


01007 Barium, total (as Ba) Report - mg/L Grab Monthly Daily Maximum 


01012 Beryllium, total (as Be) Report - mg/L Grab Monthly Daily Maximum 


01027 Cadmium, total (as Cd) Report - mg/L Grab Monthly Daily Maximum 


01034 Chromium, total (as Cr) Report - mg/L Grab Monthly Daily Maximum 


01042 Copper, total (as Cu) Report - mg/L Grab Monthly Daily Maximum 


01045 Iron, total (as Fe) Report - mg/L Grab Monthly Daily Maximum 


01051 Lead, total (as Pb) Report - mg/L Grab Monthly Daily Maximum 


01059 Thallium, total (as Tl) Report - mg/L Grab Monthly Daily Maximum 


01067 Nickel, total (as Ni) Report - mg/L Grab Monthly Daily Maximum 


01077 Silver, total (as Ag) Report - mg/L Grab Monthly Daily Maximum 


01092 Zinc, total (as Zn) Report - mg/L Grab Monthly Daily Maximum 


01097 Antimony, total (as Sb) Report - mg/L Grab Monthly Daily Maximum 


01105 Aluminum, total (as Al) Report - mg/L Grab Monthly Daily Maximum 


01147 Selenium, total (as Se) Report - mg/L Grab Monthly Daily Maximum 


50050 Flow Report - Mgal/d Instantaneous Weekly Monthly Average 


50050 Flow Report - Mgal/d Instantaneous Weekly Daily Maximum 


TRP3B 
IC25 Static Renewal 7 
Day Chronic 
Ceriodaphnia 


Report - % Grab 
Once per 


Permit  
Minimum 


TRP6C 
IC25 Static Renewal 7 
Day Chronic Pimephales 


Report - % Grab 
Once per 


Permit  
Minimum 


 Fluoride                               Report       -        mg/L           Grab           Monthly            Daily Maximum 
Boron                                Report       -        mg/L           Grab           Monthly            Daily Maximum 


 Calcium                                 Report       -        mg/L           Grab           Monthly            Daily Maximum 
Sulfate                                  Report       -        mg/L           Grab           Monthly            Daily Maximum 
Total Dissolved Solids          Report       -        mg/L           Grab           Monthly            Daily Maximum 
Cobalt                                   Report       -        mg/L           Grab           Monthly            Daily Maximum 
Lithium                                  Report       -        mg/L           Grab           Monthly            Daily Maximum 
Molybdenum                         Report       -        mg/L           Grab           Monthly            Daily Maximum  


Ra
228 


and Ra
229 


Report - mg/L Grab Monthly Daily Maximum 
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B. OUTFALL 002 


 
 Outfall 002 is comprised primarily of waters associated with the condenser cooling 
processes. From the updated permit application, the total cooling water flow is approximately 
554.2 MGD. 
  


Total Residual Oxidants 
 
 Previous permit limits for TRO have been established to address potential toxicity to 
aquatic organisms in this discharge. TVA has suspended the application of these compounds to 
the condenser cooling water, however TRO is included  for future use. 
 
 Of particular interest with respect to this outfall is the calculation of Total Residual 
Oxidant, as Chlorine (Cl2). Although BRF does not currently treat the CCW with chlorine as a 
biocide, the intake water may be treated with chemicals which contain bromides or other 
oxidants, permit limitations on the discharge of chlorine related pollutants are provided for “Total 
Residual Oxidants” (TRO) rather than “Total Residual Chlorine” in accordance with 40 CFR 
§423.11(a). Additionally, since TRO analysis methodology is not included in 40 CFR §136, for 
the purpose of this permit TRO measurements shall be made using the amperometric titration, 
DPD colorimetric, or specific ion electrode method for total residual chlorine as defined in 40 
CFR §136. 
 


WATER QUALITY BASED EFFLUENT CALCULATIONS


 OUTFALL 002


FACILITY: TVA Bull Run Fossil Plant


PERMIT #: TN0005410


Stream Stream Waste Ttl. Susp. Hardness Stream


(1Q10) (30Q2) Flow * Solids (as CaCO3) Allocation


[MGD] [MGD] [MGD] [mg/l] [mg/l] [%]


157.0 157.000 554 10 130 90


1 2 3 4 5 6 7 8


Stream Fish/Aqua. Life Effluent Fish & Aquatic Life Water Quality Criteria (1Q10)


Bckgrnd. Water Quality Criteria Fraction In-Stream Allowable Calc. Effluent Concentration


EFFLUENT Conc. Chronic Acute Dissolved Chronic Acute Chronic Acute


CHARACTERISTIC [ug/l] [ug/l] [ug/l] [Fraction] [ug/l] [ug/l] [ug/l] [ug/l]


Total Residual 


Oxidant 0.000 11.000 19.000 1.000 11.000 19.000 11.0 24.4


9 10 11 12 13 14


Human Health Water Quality Criteria (30Q2)


In-Stream Criteria Calc. Effluent Concentration


EFFLUENT Organisms Water/Organisms DWS Organisms Water/Organisms DWS


CHARACTERISTIC [ug/l] [ug/l] [ug/l] [ug/l] [ug/l] [ug/l]


Total Residual 


Oxidant NA NA NA NA NA NA  
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Biomonitoring Requirements, Chronic 
 
 The discharge of cooling water from Outfall 002 may contain several different pollutants, 
the combined effect of which has a reasonable potential to be detrimental to fish and aquatic 
life. The Tennessee Water Quality Standards criteria stipulates that “The waters shall not 
contain toxic substances, whether alone or in combination with other substances, which will 
produce toxic conditions...”. 
 
 In accordance with EPA's recommendation (Technical Support Document for Water 
Quality-based Toxics Control, EPA/505/2-90-001), an effluent from Outfall 002 at Bull Run 
Fossil Plant should retain its WET limit based on a demonstration of Reasonable Potential (RP) 
for excursions above the ambient water quality acute and chronic (CMC and CCC) criteria. This 
demonstration of RP was not due to toxicity observed in Outfall 001, but to insufficient flow in 
the Clinch River for mixing with the combined ash pond and condenser cooling water discharge 
to meet the CMC and CCC criteria of 0.3 TUa and 1.0 TUc, respectively. 
 
 The discharge is not expected to have toxic pollutants other than biocides containing 
oxidizers such as bromine. However, the size of the discharge has a potential for large impacts 
if pollutants entered the cooling water in significant amounts. Since the discharge (554 MGD) 
exceeds the low flow value (1Q10=157 MGD) for the receiving stream, no significant dilution will 
be provided. Because of this, an IC25 limitation of 100% effluent will be retained in the new 
permit. 
 
 Therefore, WET testing will be required on 100% effluent. The toxicity tests at Outfall 
002 specified herein shall be conducted at a frequency of once-per-permit during a 
period of biocide application, per the previous permit.   
 
Biocide/Corrosion Treatment Plan 


The use of toxic chemicals, biocides, and slimicides at the site for process and non-
process flows shall be managed under a Biocide/Corrosion Treatment Plan (B/CTP). The 
B/CTP shall describe chemical applications and macroinvertebrate controls; include all material 
feed rates, and proposed monitoring schedule(s) to verify that effluent limitations are being met 
and water quality is being protected. The permittee shall conduct treatments of intake or 
process waters under this permit using biocides, dispersants, surfactants, corrosion inhibiting 
chemicals, or detoxification chemicals in accordance with conditions approved and specified in 
the permit.  


 
The permittee shall maintain the B/CTP at the facility and make the plan available to the 


permit issuing authority upon request. The permittee shall amend the B/CTP whenever there is 
a change in the application of the chemical additives or change in the operation of the facility 
that materially increases the potential for these activities to result in a discharge of significant 
amounts of pollutants. The division shall also be notified in writing within 30-days of any material 
changes that will change the active ingredients or quantities used of any such chemical 
additives. 
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OUTFALL 002 PERMIT LIMITS AND MONITORING REQUIREMENTS 
 
 


Description : External Outfall, Number : 002, Monitoring : Effluent Gross, Season : All Year 


Code  Parameter Qualifier Value Unit Sample Type  Frequency 


Statistical 
Base     


00010 
Temperature, water 
deg. C 


<= 31.1 deg C Calculated
14


 Daily 
Daily 


Maximum     


50050 Flow Report - Mgal/d Pump Log Daily 
Daily 


Maximum     


50050 Flow Report - Mgal/d Pump Log Daily 
Monthly 
Average     


TRP3B 
IC25 Static Renewal 7 
Day Chronic 
Ceriodaphnia 


>= 100 % Composite Once per permit Minimum 
    


TRP6C 
IC25 Static Renewal 7 
Day Chronic 
Pimephales 


>= 100 % Composite Once per permit Minimum 
    


Description : External Outfall, Number : 002, Monitoring : Intake from Stream, Season : All Year 


Code Parameter Qualifier Value Unit Sample Type Frequency 
Statistical 


Base     


00010 
Temperature, water 
deg. C 


Report - deg C 
Recorder –see 


note below 
Continuous – 


see note  below 
Daily 


Maximum     


Description : External Outfall, Number : 002, Monitoring : See Comments, Season : All Year 


Code Parameter Qualifier Value Unit Sample Type Frequency 
Statistical 


Base     


34044 Oxidants, total residual <= .011 mg/L Grab Weekly 
Monthly 
Average     


34044 Oxidants, total residual <= .019 mg/L Grab Weekly 
Daily 


Maximum     


 
Monitoring and reporting of TRO at Outfall 002 shall be conducted during a period of application 
of oxidizing biocides to the CCW. 
 


C. OUTFALL 004 – INTAKE SCREEN BACKWASH 


 No numeric limits or reporting requirements are established; discharges of intake screen 
backwash are limited to material present in the raw water source. 
 


                                                
14


 Intake temperature is measured hourly (continuously) but reported as a daily average once 


per day. The daily average discharge temperature shall be calculated for the cooling channel 
based on the 24-hour average intake temperature, 24-hour average unit load, and the 24-hour 
average flow through Outfall 002. 
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D. IMP 009 FGD AND BOTTOM ASH DEWATERING WASTEWATER 


IMP 009 discharges to Outfall 001 to the Clinch River. The effluent consists of the filtrate 
from the FGD dewatering and bottom ash dewatering facilities. 
 


Monitoring of mercury is included. FGD wastewater remains the only significant source 
of mercury in BRF wastewater following conversion to dry ash management. Numeric limits for 
TSS and O&G are applicable from ELGs for FGD and Bottom Ash transport water. 


 
PROPOSED INTERIM EFFLUENT LIMITS –IMP 009. 
 


INTERIM 
Description : External Outfall, Number : IMP 009, Monitoring : Effluent Gross, Season : All Year 


Code  Parameter Qualifier Value Unit Sample Type  Frequency Statistical Base 


    
00400 pH >= 6.0 SU Grab Weekly Minimum 


    


00400 pH <= 9.0 SU Grab Weekly Maximum 
    


00530 Total Suspended Solids (TSS) <= 100 mg/L Grab Monthly Daily Maximum 
    


00556 Oil & Grease <= 20 mg/L Grab Monthly Daily Maximum 
    


71900 Mercury, total (as Hg) Report - ng/L Grab Monthly Daily Maximum 
    


50050 Flow Report - MGD Instantaneous Weekly Monthly Average 
    


50050 Flow Report - MGD Instantaneous Weekly Daily Maximum 
    


 
 
FINAL LIMITS – FGD Wastewater at Internal Monitoring Point 009: 
 


Final Permit Limits for FGD wastewater (i.e., ELGs) are applied at IMP 009. The limits 
are applicable by 2023 following construction/startup of new wastewater treatment and division 
approval of the initial operating period. Monthly reporting is established for these parameters.  
 


FINAL 
Description : Internal Monitoring Point, Number : IMP 010, Monitoring : Effluent Gross, Season : All Year 


Code  Parameter Qualifier Value Unit Sample Type  Frequency Statistical Base 


    
00400 pH >= 6.0 SU Grab Monthly Minimum 


    
00400 pH <= 9.0 SU Grab Monthly Maximum 


    


00530 
Total Suspended Solids 
(TSS) 


<= 100 mg/L Grab Monthly Daily Maximum 
    


00556 Oil & Grease <= 20 mg/L Grab Monthly Daily Maximum 
    


01002 Arsenic, total (as As) <= 11.0 ug/L Grab Monthly Daily Maximum 
    


01002 Arsenic, total (as As) <= 8.0 ug/L Grab Monthly Monthly Average 
    


01027 Mercury, total (as Hg) <= 788 ng/L Grab Monthly Daily Maximum 
    


01027 Mercury, total (as Hg) <= 356 ng/L Grab Monthly Monthly Average 
    


01092 
Nitrite plus Nitrate, total (as 
N) 


<= 17.0 mg/L Grab Monthly Daily Maximum 
    


01092 
Nitrite plus Nitrate, total (as 
N) 


<= 4.4 mg/L Grab Monthly Monthly Average 
    


01147 Selenium, total (as Se) <= 23.0 ug/L Grab Monthly Monthly Average 
    



http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434

http://tdecone.tdec.tn.gov:8080/apex/f?p=111:34100:6176264499168::NO:34100:P34100_ID:2434





TVA – Bull Run Fossil Plant 
Rationale for NPDES Permit TN0005410 


Page R-24 of R-36 


 


01147 Selenium, total (as Se) <= 12.0 ug/L Grab Monthly Daily Maximum 
    


50050 Flow Report - MGD Continuous Monthly Monthly Average 
    


50050 Flow Report - MGD Continuous Monthly Daily Maximum 
    


 


FINAL LIMITS – Bottom Ash Wastewater at Internal Monitoring Point 009: 


 
Bottom ash transport water. Except for those discharges to which paragraph 40 CFR 


423 (k)(2) applies, or when the bottom ash transport water is used in the FGD scrubber, there 
shall be no discharge of pollutants in bottom ash transport water. 


 
The  2015  ELGs  establish  a  no-discharge  standard  for  bottom  ash  transport  water, 


involving a dry handling or a closed-loop system that recycles flow from the dewatering process. 
 
TVA is both currently installing a bottom ash dewatering system and conveyor system 


and also planning/designing to build the recirculation system separately. These efforts are 
required in order to meet the Applicability Date for No-Discharge of December 1, 2023, per 40 
CFR 423 (k)(1). 


E.  SEEPS 


1. Overview 


At BRF, the requirement to manage seeps originates: 


-  from EPA ELGs for discharges to surface waters at active wastewater impoundments 
and at inactive ash disposal areas, and  


- from Dam Safety provisions for structural stability of earthen dikes at active wastewater 
impoundments. 
 
Under revised EPA ELGs for the Steam Electric Power sector under 40 CFR Part 423, 


seeps are defined as Combustion Residual Leachate: 
 
The term combustion residual leachate means leachate from landfills or surface impoundments 


containing combustion residuals. Leachate is composed of liquid, including any suspended or dissolved 
constituents in the liquid, that has percolated through waste or other materials emplaced in a landfill, or 
that passes through the surface impoundment's containment structure (e.g., bottom, dikes, berms). 
Combustion residual leachate includes seepage and/or leakage from a combustion residual landfill or 
impoundment unit. 


 


2. Permitting Approach 


i. S e e p  Action Plan 
TVA shall submit a Seep Action Plan describing inspection of the plant property 


containing active wastewater impoundments with earthen dikes and inactive ash disposal 
areas and response to any findings of seeps. The Plan will be submitted for Division approval 
within 90 days of the permit effective date. 


ii. Contents of Seep Action Plan 
The Seep Action Plan should address the following, as a minimum: 


 
- Inspection requirements of active wastewater impoundments with earthen dikes 
former ash disposal areas to identify seeps; 
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- Measures for expedited repairs of seeps upon discovery; 
- Submission of an annual report of results of seep inspections, a listing of 


seep conditions, and remedial actions completed and in progress; 
- Submission of the annual report by July 1 of each year. 
- A protocol for assessing existing and/or newly identified seeps as to the potential 


for discharge to surface waters, methods used in assessing potential effects on 
surface waters, and duration and frequency (at least a quarterly) of the assessment 
methods. 


- Design, and engineering and various construction approaches planned for use 
in repairing a range of seeps, to include collection and routing the seep flow 
to an existing treatment system/permitted outfall. 


- A  procedure  whereby TVA will notify TDEC of proposed discharge worthy of 
requesting a modification to the NPDES permit for an additional permitted 
outfall. 


- To ensure structural stability is maintained at repaired seeps, continued dike 
inspection procedures which are equivalent to requirements in the Dike Inspections 
section below. 


 
 


F. DIKE INSPECTIONS AT WASTEWATER IMPOUNDMENTS AND FORMER 
ASH DISPOSAL AREAS 


1. Implement dike inspection requirements in accordance with the approved Seep 
Action Plan. 


2. The permittee must repair seeps in a manner that protects the structural 
integrity of the former disposal area, and either: 
a. Eliminate any discharge to surface waters from the seep, or, 
b. Reroute any flow back to an approved treatment unit for discharge to 


surface waters through a permitted outfall, or 
c.  Repair the seep in a manner that protects the structural integrity of the former 


disposal area while allowing flow from the seep to continue. In this case, 
the permittee must: 


1. Notify the Department and receive approval for this repair; 
an
d, 


2. Repair the seep and collect all flow through the seep 
and return the wastewater to the wastewater treatment 
unit, or 


3. Demonstrate to the Department that the continued flow 
through the seep after the repair meets published TN 
water quality criteria, (and continues to meet WQC from 
assessments conducted at least quarterly) or, 


4.  Request a modification to the NPDES permit for an 
additional permitted outfall comprised of the continued  


 


G. ASH POND DEWATERING 


TVA has stated that the BRF Stilling Pond will be repurposed followed by closure of the 
adjacent fly ash pond and conversion to a landfill. The closure process will be reviewed by 
TDEC under terms of Commissioners Order No. OGC 15-0177 dealing with implementation of 
the federal CCR rule. Requirements of the Order are: 
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VII. ORDER, D. CCR Rule Implementation, 4. Preliminary Activities:  Notwithstanding any 
other provision of this Order, TVA may proceed with preliminary activities (e.g., pond 
surface water drawdown, contouring, etc.) that are necessary to prepare CCR-surface 
impoundments and/or landfills for closure; provided, however that discharges from 
permitted outfalls must remain with limits set forth in applicable National Pollutant 
Discharge Elimination System permits. 
 


TVA is preparing a revised Closure Plan under the Order at this writing.  
 


H. COMPLIANCE WITH CWA SECTION 316 


1. Section 316a Thermal Variance for Outfall 002 


Outfall 002 is subject to compliance with certain Tennessee Water Quality Standards (the 
“TN Standards”) for temperature. Section 0400-40-.03 of the TN Standards provides that heated 
water discharges shall not cause the maximum receiving water temperature to exceed 3°C 
relative to an upstream control point nor to exceed 30.5°C. This section also provides that the 
maximum rate of water temperature change shall not exceed 2°C per hour. . 
 
 Section 316(a) of the Clean Water Act (the “Act”) allows the permitting authority to 
impose alternative and less stringent thermal limitations after demonstration that the water 
quality standards limitations are more stringent than necessary to ensure the protection and 
propagation of a balanced, indigenous population of shellfish, fish, and wildlife in and on the 
receiving water. In addition, Section 316(b) of the Act requires that the location, design, 
construction, and capacity of a cooling water intake structure reflect the best technology 
available for minimizing environmental impacts. 
 
 In previous NPDES permits, TVA has provided information to support its request that a 
daily maximum condenser cooling water discharge temperature limitation of 31.1°C (88°F) be 
allowed under Section 316(a) of the Act. Since EPA issued it in 1976, NPDES permits have 
allowed alternative limitations on the thermal component of the facilities’ condenser cooling 
water discharge and required that data be presented that ensures protection and propagation of 
a balanced, indigenous population of shellfish, fish, and wildlife in and on the Melton Hill Lake of 
the Clinch River. 
 


TVA submitted biological monitoring data from Summer and Fall, 2011, reported in 2012, 


as part of the application for NPDES permit renewal
15


. This report is available for viewing online 


at the DWR Permits Dataviewer http://environment-
online.tn.gov:8080/pls/enf_reports/f?p=9034:34001. 


 
Biological monitoring data for the sites upstream and downstream of BRF were similar 


and within the acceptable range of variation such that these data met requirements of a 
balanced indigenous population. Based on the above factors and information, a 
determination has been made that continuation of the 316(a) variance, with an alternative 
thermal limit of 31.1 °C is appropriate in the reissuance of this permit. 
 


                                                
15


 TVA, Biological Monitoring of the Clinch River Near Bull Run Fossil Plant Discharge, Autumn 2015, prepared by 


TVA River and Reservoir Compliance Monitoring, May 2016. 



http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9034:34001

http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9034:34001
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2. Section 316b - Cooling Water Intake Structure 


 
a) Background 


The section 316(b) Existing Facility Final Rule applies to the TVA-BRF cooling water 
intake structure which withdraws water from the Clinch Rivers. Since the facility meets the 
conditions specified below (from 40 CFR 125.91), it is subject to the rule.  


 
The rule applies to owners and operators of existing facilities that meet all of the 


following criteria: 


 The facility is a point source; 


 The facility uses or proposes to use one or more cooling water intake 
structures with a cumulative design intake flow (DlF) of greater than 2 mgd to withdraw 
water from waters of Tennessee; and, 


 Twenty-five percent or more of the water the facility withdraws on an 
actual intake flow basis is used exclusively for cooling purposes. 


Facilities that meet these criteria fall into two major groups: steam electric generating 
facilities and manufacturing facilities. The rule establishes national requirements applicable to 
the location, design, construction, and capacity of cooling water intake structures at existing 
facilities that reflect the best technology available for minimizing the adverse environmental 
impact - impingement and entrainment – associated with the use of these structures. The rule 
requires several types of information collection as part of the NPDES permit application. ln 
general, the information would be used to identify both how the facility plans to meet the rule 
requirements and if the facility is already meeting the rule requirements.  


 
 


b) Specific data requirements with next permit application 
Per 40 CFR 125.95(a)(2), the renewed permit establishes the following specific data 


requirements. Submission dates are discussed below. 


- Source water physical data which shows the physical configuration of 
all source waterbodies used by the facility, identifies and characterizes the source 
waterbody's hydrological and geomorphological features, and provides location through 
maps §122.21( r) (2). 


- Cooling water intake structure data which shows the configuration and 
location of cooling water intake structures, provides details on the design and operation 
of each cooling water intake structure, and diagrams showing flow distribution and water 
balance § 122.21(r )(3)1. 


- Source water baseline biological characterization data that 
characterizes the biological community in the vicinity of the cooling water intake structure 
(CWIS) and characterizes the operation of the CWIS § 122.21(r )(4)1. 


- Cooling water system data that, among other things, describes the 
operation of the cooling water system, its relationship to the CWIS, the proportion of the 
design intake flow used in the system, the number of days the cooling water system is 
operational and seasonal changes in operation, as well as design and engineering 
calculations to support these descriptions § 122.21(r)(5). 
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- Information that describes the facility’s chosen method of compliance 
with impingement mortality standards; the specific requirements vary, depending on 
the compliance approach chosen by the facility. This information would be reflected in 
the facility's Impingement Technology Performance Optimization Study § 122.21 (r )(6). 


- Description of any existing entrainment performance studies of 
biological survival conducted at the facility and a summary of any conclusions or results 
§122.21(r )(7). 


- Operational status data that describes the operational status of each 
generating, production, or process unit §122.21(r)(8). 


- An entrainment characterization study including data collection 
method, biological entrainment characterization, and analysis and supporting 
documentation per § 122.21 (r )(9) that has been peer reviewed per § 122.21 (r )(13). 


- Comprehensive Technical Feasibility and Cost Evaluation Study of 
technical feasibility of closed-cycle cooling, fine mesh screens, and water reuse or 
alternate sources of cooling water; evaluation of entrainment control technologies; and 
cost evaluations per § 122.21 (r )(10). 


- Benefits Valuation Study of candidate technologies and operations 
measures, basis for monetized values and discussion of mitigation per § 122.21 (r )(11). 


- Non-WQ Environmental and Other Impacts Study addressing energy 
consumption, emissions levels, water consumptions, etc. per § 122.21 (r )(12). 


c) Submission Dates 
Based on the number and complexity of the studies, reports, and peer reviews to be 


conducted and the time needed to complete such efforts, this renewed permit establishes an 
alternate schedule for submittal of information specified in § 122.21 (r )(2) through § 122.21 (r 
)(13) no later than 180 days prior to the expiration date. Accordingly, the permit duration will 
include the full five year term to enable sufficient time to complete these requirements. 


 
d) Best Professional Judgment analysis 


 Since November 10, 1977
16, a determination was also made in accordance with 


Section 316(b) of the Act that the location, design, construction, and capacity of the facility’s 
cooling water intake structure reflects the best technology available for minimizing adverse 
environmental impacts. That determination was based on the results of impingement and 
entrainment studies conducted by TVA during 1974 and 1975, and in subsequent permit 
rationale’s prepared by the State of TN, the biological data has maintained that conclusion. 


 
Based on information provided in the 2016 permit application and 40 CFR 


125.98(b)(2)(ii)(6), the Division has determined that TVA-BRF cooling water intake structure 
continues to reflect the best technology available, and no required changes to the intake are 
proposed at this time. 
 


                                                
16


 EPAR4 issued TVA fossil permits until TN was delegated authority to permit federal facilities in 


September 1986. 
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IX. ELECTRONIC REPORTING 


EPA published the National Pollutant Discharge Elimination System (NPDES) Electronic 
Reporting Rule, which modernized Clean Water Act reporting for municipalities, industries and 
other facilities. The rule was published in the Federal Register on October 22, 2015 and became 
effective on December 22, 2015. The rule replaced most paper-based NPDES reporting 
requirements with electronic reporting. 
 


Since 2016, TVA-BRF has been submitting Discharge Monitoring Reports (DMRs) 
electronically through NetDMR. 
 


X. ANTIDEGRADATION 


 
Tennessee’s Antidegradation Statement is found in the Rules of the Tennessee 


Department of Environment and Conservation, Chapter 0400-40-03-.06. It is the purpose of 
Tennessee’s standards to fully protect existing uses of all surface waters as established under 
the Act. 


Stream determinations for this permit action are associated with the waterbody segment 
identified by the division as segment ID#: TN06010207006_1000. The division has assessed 
the Clinch River/Melton Hill Reservoir and designated the Reservoir as an Exceptional 
Tennessee Water on the basis as a State Scenic River (Class III developed River Area).  


 
Unavailable Conditions Waters (assessed as needing additional pollution controls) 
 


Additionally, this portion of the Clinch River does not fully support designated 
recreational uses due to the presence of contaminated sediments containing PCBs and 
Chlordane. Discharges from the TVA Bull Run facility do not contain these compounds and, 
therefore, TDEC considers the potential for degradation to the receiving stream from permitted 
discharges to be negligible. 
 


TMDLs have been developed and approved for the Lower Clinch watershed on the 
following parameters and dates: 


 
Parameter      TMDL Approval Date 
Pathogens       11/29/2005 
Siltation and habitat alteration     03/29/2006 
PCBs        03/18/2010 
Melton Hill Reservoir - TMDL for chlordane and PCBs 08/09/2010 
 


The proposed terms and conditions of this permit comply with the wasteload allocations of these 
TMDLs. 
 


XI. PERMIT DURATION 


 
This permit expires in five years from the effective date. This time period is authorized to 


enable the permittee to compile required data and prepare the reports required under Section 
316b of the Clean Water Act, as identified in the Schedule of Compliance. 
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APPENDIX 1 
 


PROCEDURES FOR WATER-QUALITY-BASED LIMITS  
USING REASONABLE POTENTIAL CALCULATIONS (Feb. 2017) 


 
The following procedure is used to calculate the allowable instream concentrations for permit 
limitations. 
 
a. The most recent background conditions of the receiving stream segment are compiled. This 


information includes: 
 


* 1Q10 of receiving stream (157 MGD) 
* Calcium hardness (25 mg/l, default) 
* Total suspended solids (10 mg/l, default) 
* Background metals concentrations (from plant intake data) 


 
b. The chronic water quality criteria are converted from total recoverable metal at lab 


conditions to dissolved lab conditions for the following metals: cadmium, copper, trivalent 
chromium, lead, nickel and zinc. Then translators are used to convert the dissolved lab 
conditions to total recoverable metal at ambient conditions. 


 
c. The acute water quality criteria are converted from total recoverable metal at lab conditions 


to dissolved lab conditions for the following metals: cadmium, copper, trivalent chromium, 
lead, nickel, zinc and silver. Then translators are used to convert the dissolved lab 
conditions to total recoverable metal at ambient conditions for the following metals: 
cadmium, copper, lead, nickel and silver. 


 
d. The resulting allowable trivalent and hexavalent chromium concentrations are compared 


with the effluent values characterized as total chromium on permit applications. If reported 
total chromium exceeds an allowable trivalent or hexavalent chromium value, then the 
calculated value will be applied in the permit for that form of chromium unless additional 
effluent characterization is received to demonstrate reasonable potential does not exist to 
violate the applicable state water quality criteria for chromium. 


 
e. A standard mass balance equation determines the total allowable concentration (permit 


limit) for each pollutant. This equation also includes a percent stream allocation of no more 
than 90%. 


 
The following formulas are used to evaluate water quality protection: 


 
Cm =   QsCs + QwCw  


  Qs + Qw 
 


where: 
 


Cm =  resulting in-stream concentration after mixing 


Cw  =  concentration of pollutant in wastewater 
Cs  =  stream background concentration 
Qw  =  wastewater flow 
Qs  =  stream low flow 
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to  protect  water  quality: 
 


Cw    (SA) [Cm (Qs + Qw) - QsCs] 
          Qw 


 
where (SA) is the percent “Stream Allocation”. 


 
Calculations for this permit have been done using a standardized spreadsheet, titled "Water 
Quality Based Effluent Calculations."  Division policy dictates the following procedures in 
establishing these permit limits: 


 
1. The critical low flow values are determined using TVA data from River Operations. 


Because the low flow values involve regulated flow conditions, the minimum flow value 
on a 1Q10 basis is used to calculate both Fish and Aquatic Life Protection and 
Recreation compliance. 


 
2. Fish & Aquatic Life water quality criteria for certain Metals are developed through 


application of hardness dependent equations. These criteria are combined with 
dissolved fraction methodologies in order to formulate the final effluent concentrations. 


 
3. For criteria that are hardness dependent, chronic and acute concentrations are based on 


a Hardness value from plant intake data and Total Suspended Solids (TSS) of 10 mg/L.   
The minimum limit on the TSS value used for water quality calculations is 10 mg/L.  


 
4. Background concentrations are determined from TVA measurements of raw water 


quality taken at the fossil plant intake. If the measured background concentration is 
greater than the chronic “In-stream Allowable” water quality criteria, then the measured 
background concentration is used in lieu of the chronic “In-stream Allowable” water 
quality criteria for the purpose of calculating the appropriate effluent limitation (Cw). 
Under these circumstances, and in the event the “stream allocation” is less than 100%, 
the calculated chronic effluent limitation for fish and aquatic life should be equal to the 
chronic “In-stream Allowable” water quality criteria. Where the industrial source water is 
the receiving stream, and the measured background concentration is greater than the 
chronic “In-stream Allowable” water quality criteria, consideration may be given as to the 
degree to which the permittee should be required to meet the requirements of the water 
quality criteria in view of the nature and characteristics of the receiving stream. 


 
The spreadsheet has fifteen (15) data columns, all of which may not be applicable to any 
particular characteristic constituent of the discharge. A description of each column is as 
follows: 


 
Column 1: The "Stream Background" concentrations of pollutants found in the effluent. 


 
Column 2: The "Chronic" Fish and Aquatic Life Water Quality criteria. For cadmium, 


copper, trivalent chromium, lead, nickel, and zinc, this value represents the 
criteria for the dissolved form at laboratory conditions. The Criteria 
Continuous Concentration (CCC) is calculated using the equation: 


 
CCC = (exp { mC [ ln (stream hardness) ] + bC } ) (CCF) 


 
CCF = Chronic Conversion Factor 
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This equation and the appropriate coefficients for each metal are from 
Tennessee Rule 0400-40-03-.03 and the EPA guidance contained in The 
Metals Translator: Guidance For Calculating A Total Recoverable Permit 
Limit From a Dissolved Criterion (EPA 823-B-96-007, June 1996). Values for 
other metals are in the total form and are not hardness dependent; no chronic 
criterion exists for silver. Published criteria are used for non-metal 
parameters. 


 
Column 3: The "Acute" Fish and Aquatic Life Water Quality criteria. For cadmium, 


copper, trivalent chromium, lead, nickel, silver, and zinc, this value represents 
the criteria for the dissolved form at laboratory conditions. The Criteria 
Maximum Concentration (CMC) is calculated using the equation: 


 
CMC = (exp { mA [ ln (stream hardness) ] + bA } ) (ACF) 


 
ACF = Acute Conversion Factor 
 
This equation and the appropriate coefficients for each metal are from 
Tennessee Rule 0400-40-03-.03 and the EPA guidance contained in The 
Metals Translator: Guidance For Calculating A Total Recoverable Permit 
Limit From a Dissolved Criterion (EPA 823-B-96-007, June 1996). Values for 
other metals are in the total form and are not hardness dependent. Published 
criteria are used for non-metal parameters. 


 
Column 4: The “Fraction Dissolved” converts the value for dissolved metal at laboratory 


conditions (columns 2 & 3) to total recoverable metal at in-stream ambient 
conditions (columns 5 & 6). This factor is calculated using the linear partition 
coefficients found in The Metals Translator: Guidance For Calculating A Total 
Recoverable Permit Limit From a Dissolved Criterion (EPA 823-B-96-007, 
June 1996) and the equation: 


 
   Cdiss       1 


       =     
   Ctotal  1 + { [Kpo] [ss(1+a)] [10-6] } 


 
ss = in-stream suspended solids concentration [mg/l] 


 
Linear partition coefficients for streams are used for unregulated (7Q10) 
receiving waters, and linear partition coefficients for lakes are used for 
regulated (1Q10) receiving waters. For those parameters not in the dissolved 
form in columns 2 & 3 (and all non-metal parameters), a Translator of 1 is 
used. 


 
Column 5: The "Chronic" Fish and Aquatic Life Water Quality criteria at in-stream 


ambient conditions. This criteria is calculated by dividing the value in column 
2 by the value in column 4. 
 


Column 6: The "Acute" Fish and Aquatic Life Water Quality criteria at in-stream ambient 
conditions. This criteria is calculated by dividing the value in column 3 by the 
value in column 4. 
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Column 7: The "Chronic" Calculated Effluent Concentration for the protection of fish and 
aquatic life. This is the chronic limit. 


 
Column 8: The "Acute" Calculated Effluent Concentration for the protection of fish and 


aquatic life. This is the acute limit. 
 
Column 9: The In-Stream Water Quality criteria for the protection of Human Health 


associated with the stream use classification of Organism Consumption 
(Recreation). 
 


Column 10: The In-Stream Water Quality criteria for the protection of Human Health 
associated with the stream use classification of Water and Organism 
Consumption. These criteria are only to be applied when the stream use 
classification for the receiving stream includes both “Recreation” and 
“Domestic Water Supply.” 


 
Column 11: The In-Stream Water Quality criteria for the protection of Human Health 


associated with the stream use classification of Domestic Water Supply. 
 


Column 12:  The Calculated Effluent Concentration associated with Organism 
Consumption. 


 
Column 13: The Calculated Effluent Concentration associated with Water and Organism 


Consumption. 
 


Column 14: The Calculated Effluent Concentration associated with Domestic Water 
Supply. 


 
The calculated chronic water quality effluent concentrations from Column 7 should be 
compared, individually, to the values calculated in Columns 12, 13, and 14 in order to 
determine the most stringent chronic permit limitations. The calculated acute water quality 
effluent concentrations from Column 8 should then be compared, individually, to values 
equal to two (2) times the values presented in Columns 12, 13, and 14 in order to determine 
the most stringent acute permit limitations. These water quality based limits should then be 
compared to any technology based (CFR or Tennessee "Rules") effluent limitations, and/or 
any previous permit limitations, for final determination of the permit limits. 
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APPENDIX 2 
 


PREVIOUS PERMIT LIMITS AND MONITORING REQUIREMENTS 
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Public Participation Opportunity



Tennessee Department of Environment and Conservation (TDEC)



Division of Water Resources (DWR)



Notice Requesting Public Comments on Draft Permit Actions



MMXVII-052Public Notice Number:



Expiration Date:



December 22, 2017



January 26, 2018



The purpose of this notice is to advise the public of the following proposed permit actions and to solicit 



comments and information necessary to evaluate the potential impact of the proposed activities on 



human health and the environment.  A list of Notices of Intent (NOIs) received by the DWR is available 



on our DataViewer web page :



http://www.tennessee.gov/environment/article/tdec-dataviewers



Please bring this notice to the attention of persons you believe will be interested.



Individual NPDES Permits



Proposed Reissuances



TVA - Bull Run Fossil Plant (BRF)Applicant Name



TN0005410 REA Major



Knoxville



1265 Edgemoor RoadStreet Address/Location



EFO Name



Discharger ratingPermit Writer InitialsPermit Number



AndersonCounty



Clinton, TN 37716City and/or Zip Code



operation of coal-fired steam electric power plant with cooling water intakeDescription of Activity



          Effluent Description Fossil fueled steam-electric generating plant - ash transport water, coal pile runoff, low 



volume wastes, storm water runoff, miscellaneous equipment cooling and lubricating 



water from Outfall 001; main condenser cooling water, misc. equipment cooling and 



lubricating water and roof drains from Outfall 002; intake screen backwash water 



through Outfall 004; to Clinch River at mile 48.0; operation of Cooling Water Intake 



Structure



Receiving Stream Clinch River at mile 46.3



Facility Latitude  36.0200 Facility Longitude -84.1500
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POTW - Pretreatment Program Approvals:



The Director of the Division of Water Resources will determine the final permit action after considering comments 



submitted during the comment period, the hearing record, if any, and the requirements of the Federal and State 



acts and regulations.



How the Department will Proceed:



Interested persons may request in writing that the Director of the Division of Water Resources hold a public 



hearing on any application. The request must be filed by the public notice expiration date (January 26, 2018) and 



must indicate the interest of the party filing it and the reasons why such a hearing is warranted.  When there is 



significant public interest for a hearing, a hearing will be conducted according to Division of Water Resources Rule 



0400-40-05-.06(12).  Public hearings will be announced through another public notice.



How to Request a Public Hearing:



TDEC is requesting public comment on this permit action.  Obtaining a broad range of facts and opinions on 



Agency actions is one of the best ways to ensure quality decisions.  Persons wishing to comment on the 



proposed action are invited to submit comments in writing to the Division of Water Resources at William R . 



Snodgrass - Tennessee Tower, 312 Rosa L. Parks Avenue, 11th Floor, Nashville, Tennessee  37243-1102, Attn: 



Public Notice Coordinator, by fax number (615) 532-0686, or by E-mail at Water.Permits@tn.gov.  Comments 



must be received by the public notice expiration date (January 26, 2018).



How to Comment:



End of List



The Division of Water Resources is authorized to approve local POTW Pretreatment Programs for the 



administration and enforcement of the National Pretreatment Standards of Performance for industrial users of the 



respective Publicly Owned Treatment Works listed in this notice.  Additionally, the POTW Programs are required 



to prevent the introduction of pollutants into the POTW’s which will interfere with their operation, including the 



use or disposal of sludge, and prevent the introduction of pollutants into the POTW’s which will pass through the 



treatment works or be otherwise incompatible.  All POTW Pretreatment Programs approved are in accordance 



with the Tennessee Water Quality Control Act, the federal Clean Water Act, and appropriate regulations.



To Obtain Permit Details:



Copies of the application(s) and draft permit(s) are also available for public inspection by contacting TDEC at 



http://state.tn.us/environment/field-offices.shtml, by calling 1-888-891-TDEC (8332), or by visiting the following 



locations during normal business hours:



Environmental Field Office - Columbia



1421 Hampshire Pike



Columbia, TN 38401



(931) 380-3371



Bedford, Coffee, Franklin, Giles, Hickman, Lawrence, Lewis, Lincoln, Marshall, Maury, Moore, Perry, Wayne



Environmental Field Office - Chattanooga



1301 Riverfront Parkway, Suite 206



Chattanooga, TN 37402



(423) 634-5745



Bledsoe, Bradley, Grundy, Hamilton, Marion, McMinn, Meigs, Polk, Rhea, Sequatchie
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Environmental Field Office - Cookeville



1221 South Willow Avenue



Cookeville, TN 38506



(931) 432-4015



Cannon, Clay, Cumberland, Fentress, Jackson, Macon, Overton, Pickett, Putnam, Smith, Van Buren, 



Warren, White



Environmental Field Office - Jackson



1625 Hollywood Drive



Jackson, TN 38305 



(731) 512-1300



Benton, Carroll, Chester, Crockett, Decatur, De Kalb, Dyer, Gibson, Hardeman, Hardin, Haywood, 



Henderson, Henry, Lake, Lauderdale, Madison, McNairy, Obion, Weakley



Environmental Field Office - Johnson City



2305 Silverdale Road



Johnson City, TN 37601



(423) 854-5400



Carter, Greene, Hancock, Hawkins, Johnson, Sullivan, Unicoi, Washington



Environmental Field Office - Knoxville



3711 Middlebrook Pike



Knoxville, TN 37921



(865) 594-6035



Anderson, Blount, Campbell, Claiborne, Cocke, Grainger, Hamblen, Jefferson, Knox, Loudon, Monroe, 



Morgan, Roane, Scott, Sevier, Union



Environmental Field Office - Memphis



8383 Wolf Lake Drive



Bartlett, TN 38133-4119



(901) 371-3000



Fayette, Shelby, Tipton



Environmental Field Office - Nashville



711 R.S. Gass Boulevard



Nashville, TN 37243



(615) 687-7000



Cheatham, Davidson, Dickson, Houston, Humphreys, Montgomery, Robertson, Rutherford, Stewart, Sumner, 



Trousdale, Williamson, Wilson



List of DWR Permit Writers



AEWF Ms. Ariel Wessel-Fuss (615) 532-0642 Ariel.Wessel-Fuss@tn.gov



AKS Ms. Anastasia Sharp (615) 532-1508 Anastasia.Sharp@tn.gov



ARa Mr. Allen Rather (615) 532-5819 Allen.Rather@tn.gov



ATK Mr. Adam Kelly (615) 253-5348 Adam.T.Kelly@tn.gov



BCH Mr. Brad Harris (615) 532-5367 Brad.Harris@tn.gov



BKC Mr. Brian Canada (615) 532-0660 Brian.Canada@tn.gov



CEE Ms. Caitlin Elam (615) 532-0359 Caitlin.Elam@tn.gov



DCM Mr. David Matthews (615) 532-0485 David.C.Matthews@tn.gov



HVA Mr. Hari Akunuri (615) 532-0650 Hari.Akunuri@tn.gov



JAH Miss Julie Harse (615) 532-0682 Julie.Harse@tn.gov



JCM Mr. Jim McAdoo (615) 532-0684 Jim.McAdoo@tn.gov



JCN Mr. John Newberry (615) 532-7743 John.Newberry@tn.gov



JRS Mr. Jimmy Smith (615) 532-0648 Jimmy.R.Smith@tn.gov



JWBe Mr. Jack Beach (615) 532-0623 Jack.Beach@tn.gov



JWo Ms. Jeanene Woodruff (615) 532-0645 Jeanene.Woodruff@tn.gov



MEP Ms. Meghan Ploch (615) 532-0646 Meghan.Ploch@tn.gov



MTS Ms. Maybelle T. Sparks (615) 532-0651 Maybelle.Sparks@tn.gov



PLB Mr. Lyle Bentley (615) 532-0154 Lyle.Bentley@tn.gov
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Some degradation may be allowed in the Exceptional Tennessee Waters only if the Tennessee Board of Water 



Quality, Oil and Gas deems it economically and socially necessary.  Other surface waters not specifically 



identified and/or designated as high quality are referred to as waters with available or unavailable conditions .  



Generally, new discharges or increases in existing discharges may be allowed in waters not identified as 



ONRWs or Exceptional Tennessee Waters.  The Division of Water Resource’s evaluation of such discharges 



may include the following provisions:



·  The proposed lowering of water quality by the discharge is necessary for economic growth or community 



benefit; the proposed discharge can not be mitigated by reasonable pollution prevention measures; and



·  There is no other reasonable non-discharge alternative available to prevent the new/increased discharge to  



waters with available or unavailable conditions.



In all cases, the proposed discharge must meet water quality standards and fully protect all classified uses .  



Information used by the Division of Water Resources in evaluating any of the above provisions is available upon 



request.



State of Tennessee Antidegradation Policy:



Antidegradation determinations have been made in regard to the permits referenced in this Public Notice .  



Tennessee’s Antidegradation Statement is found in Chapter 0400-40-03-.06 of the Rules of the Tennessee 



Department of Environment and Conservation.  The primary purpose of the antidegradation policy is to establish 



a greater level of protection for those waters that are identified to be of high quality.  Generally, there are two 



types of high quality waters.  Some high quality waters are those at near pristine conditions.  These 



Outstanding National Resource Waters (ONRWs) are specifically designated by the Tennessee Board of Water 



Quality, Oil and Gas and are afforded the greatest level of protection.  No new discharges or expansion of 



existing discharges are allowed to result in degradation of the existing water quality.  Waters determined to be 



high quality due to specialized uses and/or unique features and are identified by the Department as Exceptional 



Tennessee Waters are also protected against degradation .



State of Tennessee Policy of Non-Discrimination:



Pursuant to the State of Tennessee’s policy of non-discrimination, the Tennessee Department of Environment 



and Conservation does not discriminate on the basis of race, sex, religion, color, national or ethnic origin, age, 



disability, or military service in its policies, or in the admission or access to, or treatment or employment in its 



programs, services or activities.  Equal Employment Opportunity/Affirmative Action inquiries or complaints 



should be directed to the EEO/AA Coordinator, Office of General Counsel, William R. Snodgrass - Tennessee 



Tower, 312 Rosa L. Parks Avenue, 2nd Floor, Nashville, Tennessee  37243-1102, 1-888-867-7455.  ADA inquiries 



or complaints should be directed to the ADA Coordinator, Human Resources Division, William R. Snodgrass - 



Tennessee Tower, 312 Rosa L. Parks Avenue, 2nd Floor, Nashville, Tennessee  37243-1102, 1-866-253-5827.  



RDB Mr. Robert D. Baker (615) 532-0710 Robert.D.Baker@tn.gov



REA Mr. Bob Alexander (615) 532-0659 Robert.Alexander@tn.gov



RGO Mr. Robert O'Dette (615) 253-5319 Robert.Odette@tn.gov



RJW Mr. Robert Wayne (615) 532-0709 Robert.J.Wayne@tn.gov



SEF Ms. Souraya Fathi (615) 532-0485 Souraya.Fathi@tn.gov



VLJ Ms. Vena Jones (615) 253-5320 Vena.L.Jones@tn.gov



VMJ Mr. Vojin Janjic (615) 532-0670 Vojin.Janjic@tn.gov



WDM Mr. Wade Murphy (615) 532-0666 Wade.Murphy@tn.gov



WML Mr. Mike Lee (615) 532-0712 Mike.Lee@tn.gov



WSH Mr. Scott Hall (615) 532-0358 Scott.Hall@tn.gov



Please bring this notice to the attention of persons you believe will be interested.
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NOTICE OF HEARING 
 



STATE OF TENNESSEE 
DEPARTMENT OF ENVIRONMENT AND CONSERVATION 



DIVISION OF WATER RESOURCES  
William R. Snodgrass - Tennessee Tower 



312 Rosa L. Parks Avenue, 11th Floor 
Nashville, Tennessee  37243-1102 (615) 532-0625 



 
PH Notice number TN0002968 –February 8, 2018 
 
NOTICE IS HEREBY GIVEN, the Division of Water Resources will hold a public hearing on February 
8, 2018 pursuant to Rule 0400-40-5-.06 (8). 
 
Place:     TDEC Division of Remediation 
    761 Emory Valley Road 



Oak Ridge, TN 37830  
(865) 481-0995 



Date:    Thursday, February 8, 2018 
Informational Session:  6:00 – 7:00 p.m. EST 
Public Hearing:  7:00 – 8:00 p.m. EST 
 
Public comments will be received concerning the proposed permit action described below: 



 
Tennessee proposes to issue an Individual NPDES Permit to USDOE – NNSA Y-12 National Security 
Complex, Permit Number TN0002968, located at 301 Bear Creek Road in Oak Ridge, TN 37830, 
Anderson County, Tennessee. The permit is to authorize discharges of treated process wastewater, 
cooling tower blowdown, cooling waters, condensate, sump waters; and legacy mercury CERCLA 
releases which are blended with groundwater and stormwater discharges from DOE production of nuclear 
weapon assemblies and storage of nuclear materials. Discharges are released at the headwaters of East 
Fork Poplar Creek and to Bear Creek in the Lower Clinch River watershed. 
 
TDEC staff will hold an informational session prior to opening the formal public hearing.  The 
informational session will have a question and answer format and will include a presentation by TDEC 
staff on the proposed permit action.  TDEC staff will be collecting all public comment without response 
during the hearing.  TDEC staff will provide written responses to all oral and written comments following 
the public hearing, prior to making a final determination on the permit action.  
 
The meeting moderator may limit the length of oral comments in order to allow all parties an opportunity 
to speak, and will require that all comments be relevant to the proposed permit action and the DWR 
issues. Written testimony will be accepted at the hearing, for ten working days following the hearing, and 
will be considered part of the hearing record. 
 
Interested persons may obtain additional information, a copy of the draft permit, the rationale and inspect 
and copy forms and related documents at the Division’s online Water Resources Permits Dataviewer 
http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9034:34001::::::, at the Central Office at the 
address listed above, Attn: Ms. Elizabeth Rorie, (615) 532-1172, or at the Knoxville Environmental Field 
Office located at 3711 Middlebrook Pike, Knoxville, TN 37921, (865) 594-6035. 
 
Individuals with disabilities who wish to participate in these proceedings (or review the administrative file 
record) should contact the Tennessee Department of Environment and Conservation to discuss any 
auxiliary aids or services needed to facilitate such participation. Contact may be in person, by writing, 
telephone, or other means, and should be made no less than ten working days prior to January 25, 2017, to 
allow time to provide such aid or services.  Contact the ADA Coordinator at (1-866-253-5827) for further 
information. Hearing impaired callers may use the Tennessee Relay Service (1-800-848-0298). 
 





http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9034:34001








You may reach Mr. Bob Alexander, the permit writer for further information at (615) 532-0659, or by 
Email at Robert.Alexander@tn.gov. 








			761 Emory Valley Road


			Oak Ridge, TN 37830


			(865) 481-0995
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NOTICE OF HEARING 
 



STATE OF TENNESSEE 
DEPARTMENT OF ENVIRONMENT AND CONSERVATION 



DIVISION OF WATER RESOURCES  
William R. Snodgrass - Tennessee Tower 



312 Rosa L. Parks Avenue, 11th Floor 
Nashville, Tennessee  37243-1102 (615) 532-0625 



 
PH Notice number TN0005410 –January 25, 2018 
 
NOTICE IS HEREBY GIVEN, the Division of Water Resources will hold a public hearing on January 
25, 2018 pursuant to Rule 0400-40-5-.06 (8). 
 
Place:     TDEC Division of Remediation 
    761 Emory Valley Road 



Oak Ridge, TN 37830  
(865) 481-0995 



Date:    Thursday, January 25, 2018 
Informational Session:  6:00 – 7:00 p.m. EST 
Public Hearing:  7:00 – 8:00 p.m., EST 
 
Public comments will be received concerning the proposed permit action described below: 



 
Tennessee proposes to issue an Individual NPDES Permit to TVA – Bull Run Fossil Plant (BRF), 
Permit Number TN0005410, located at 1265 Edgemoor Road in Oak Ridge, TN 37830, Anderson 
County, Tennessee. The permit is to authorize discharges of cooling water, process wastewater and storm 
water runoff from the TVA Bull Run Plant and operation of a cooling water intake system from an 
electric generating plant with 1 coal-fired unit with a rated capacity of 950 megawatts to the Clinch River 
mile 48. 
 
TDEC staff will hold an informational session prior to opening the formal public hearing.  The 
informational session will have a question and answer format and will include a presentation by TDEC 
staff on the proposed permit action.  TDEC staff will be collecting all public comment without response 
during the hearing.  TDEC staff will provide written responses to all oral and written comments following 
the public hearing, prior to making a final determination on the permit action.  
 
The meeting moderator may limit the length of oral comments in order to allow all parties an opportunity 
to speak, and will require that all comments be relevant to the proposed permit action and the DWR 
issues. Written testimony will be accepted at the hearing, for ten working days following the hearing, and 
will be considered part of the hearing record. 
 
Interested persons may obtain additional information, a copy of the draft permit, the rationale and inspect 
and copy forms and related documents at the Division’s online Water Resources Permits Dataviewer 
http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9034:34001::::::, at the Central Office at the 
address listed above, Attn: Ms. Elizabeth Rorie, (615) 532-1172, or at the Knoxville Environmental Field 
Office located at 3711 Middlebrook Pike, Knoxville, TN 37921, (865) 594-6035. 
 
Individuals with disabilities who wish to participate in these proceedings (or review the administrative file 
record) should contact the Tennessee Department of Environment and Conservation to discuss any 
auxiliary aids or services needed to facilitate such participation. Contact may be in person, by writing, 
telephone, or other means, and should be made no less than ten working days prior to January 25, 2017, to 
allow time to provide such aid or services.  Contact the ADA Coordinator at (1-866-253-5827) for further 
information. Hearing impaired callers may use the Tennessee Relay Service (1-800-848-0298). 
 





http://environment-online.tn.gov:8080/pls/enf_reports/f?p=9034:34001








You may reach Mr. Bob Alexander, the permit writer for further information at (615) 532-0659, or by 
Email at Robert.Alexander@tn.gov. 








			761 Emory Valley Road


			Oak Ridge, TN 37830


			(865) 481-0995
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